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	Applicable Measure Codes:
	RF-75217, LT-85945, RF-48900, RF-56733, RF-65065, RF-70008

	Measure Description: 
	An occupancy sensor based control for reducing lighting and refrigeration consumption of vending machines and beverage merchandise coolers

	Base Case Description:
	No controls in place.

	Energy Impact Common Units: 
	Per sensor. 

	Energy Savings :
	Refer to Excel Calculation Attachment

	Gross Measure Cost ($/unit)
	Refer to Excel Calculation Attachment

	Measure Incremental Cost ($/unit): 
	Refer to Excel Calculation Attachment

	Effective Useful Life (years): 
	5 years, Plug-VendCtrler

	Measure Application Type:
	Retrofit Add-on (REA) 

	Net-to-Gross Ratios: 
	Refer to Table 3

	Important Comments:
	-This work paper document does not contain a data set in conformance with the 4/1/14 CPUC Ex Ante Database Specification; SCE will provide that data set separately.
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Section 1. General Measure & Baseline Data
[bookmark: _Toc214003083]1.1 Measure Description & Background 
This work paper details the installation of a new beverage merchandise controller (BMC) on existing beverage merchandise coolers containing nonperishable goods. It describes demand reduction, energy impacts, and costs to implement the measure. 

The beverage merchandise cooler is a commercial reach-in refrigerator, with transparent doors, and a self-contained condensing unit. The beverage merchandise cooler maintains product temperatures for non-perishable goods.

Vending machine controls that turn compressors and/or lighting off during periods of non-use are also included.

The measure case is a self-contained beverage merchandise cooler retrofitted with a BMC. The base case of the measure is an existing self-contained beverage merchandise cooler that does not have a BMC.

[bookmark: _Ref382990870]Table 1 Measure Names
	Solution Code
	Measure name

	RF-48900
	Double Door Beverage Merchandise Cooler Control

	RF-56733
	One Door Beverage Merchandise Cooler Control

	RF-65065
	One Door Under Counter Beverage Merchandise Cooler Control

	RF-70008
	Triple Door Beverage Merchandise Cooler Control

	RF-75217
	Cold Vending Machine Controls

	LT-85945
	Snack Vending Machine Controls



To be qualified for the measure, the beverage cooler shall
· Have either glass sliding doors or glass pull-open doors
· Have a self-contained condensing unit
· Be used to maintain temperatures for non-perishable products
To be qualified for the measure, the BMC shall
· Shut down the beverage cooler when occupancy/traffic drops below a certain threshold
· Periodically power the cooler back on at a maximum increment of every 4 hours to reasonably maintain product temperatures
· Be rated for 120 VAC applications
In order to qualify for RF-75217, the Express program has the following requirements:
· The refrigerated vending machines must contain only non-perishable bottled and canned beverages. If a vending machine is being installed, the equipment must be Energy Star qualified.
· The controller must turn off the lights and the compressor when the surrounding area is unoccupied for 15 minutes to 1 hour, or if there is no sales traffic for a given period of time.
· Control logic must periodically power up the machine at regular intervals to maintain product temperature and provide compressor protection. Refurbished vending machines that include this option are eligible.
1.2 Technical Description
A BMC is a device with a passive infrared occupancy sensor, a duplex receptacle, and a power cord for connecting the device to 120V power. The energy savings are achieved by shutdown of the cooler when there are no occupants present. During the unoccupied periods, the controller measures ambient air temperature outside of the case and periodically turns on the cooler to maintain preset product temperatures. The controller does not interrupt cooling cycles when shutting down the cooler.
1.3 Measure Application Type
Note: See Appendix A for a comparison of the application types used by and incorporated into SCE systems versus the application types available in the newest revision of DEER 2014. Appendix A will serve as a translation between the outputs of this workpaper and application types used by READi. 

The delivery mechanisms for this measure are: 
· Financial Support - Direct Install and Financial Support – Downstream Deemed

The program type/install type is Retrofit Add-On (REA).
[bookmark: _Toc214003084]1.4  Measure and Base Case Cost Effectiveness Data
1.4.1 DEER Measure and Base Case Analysis
Table 2 DEER Difference Summary
	DEER Difference Summary Table

	Modified DEER Methodology
	No – DEER Operating hours utilized as a basis

	Scaled DEER Measure
	No

	DEER Building Prototypes Used
	No

	Deviation from DEER
	DEER 2011 dropped the DEER 2005 measures used as a basis, D03-912 and D03-913.

	DEER Version
	N/A

	DEER Run ID and Measure Name (Sample)
	N/A


[bookmark: _Toc214003087]
Net to Gross
The NTG value was obtained from the “DEER2011_NTGR_2012-05-16.xls” on the DEER website as required by Version 5 of the California Public Utilities Commission (CPUC) Energy Efficiency Policy Manual [351]. The relevant NTGR for this measure is shown in Table 3Table 3 below.

[bookmark: _Ref377904128][bookmark: _Ref394662720]Table 3 Net-to-Gross Ratio
	NTGR_ID*
	Description*
	Sector*
	BldgType*
	ProgDelivID
	NTG*

	Com-Default-HTG-di
	All other EEM with no evaluated NTGR; direct install to hard-to-reach only.
	Com
	Any
	DirInstall
	0.85

	Agr-Default-HTG-di
	All other EEM with no evaluated NTGR; direct install to hard-to-reach only.
	Agr
	Any
	DirInstall
	0.85

	Ind-Default-HTG-di
	All other EEM with no evaluated NTGR; direct install to hard-to-reach only.
	Ind
	Any
	DirInstall
	0.85


	Res-Default-HTG-di
	All other EEM with no evaluated NTGR; direct install hard-to-reach only.
	Res
	Any
	DirInstall
	0.85

	Com-Default>2yrs
	All other EEMs with no evaluated NTGR; existing EEM in programs with same delivery mechanism for more than 2 years
	Com
	Any
	All
	0.6

	Agr-Default>2yrs
	All other EEMs with no evaluated NTGR; existing EEM in programs with same delivery mechanism for more than 2 years
	Agr
	Any
	All
	0.6

	Ind-Default>2yrs
	All other EEMs with no evaluated NTGR; existing EEM in programs with same delivery mechanism for more than 2 years
	Ind
	Any
	All
	0.6

	Res-Default>2
	All other EEM with no evaluated NTGR; existing EEM with same delivery mechanism for more than 2 years
	Res
	Any
	All
	0.55


*Denotes that the column is taken from the DEER NTG Table.
Note that for the direct install delivery mechanism, a distinction between hard to reach and non-hard to reach markets will be made on a project by project basis. This work paper shows the NTG associated with a hard to reach direct install delivery mechanism and the non-residential/residential defaulted NTG value, where in fact, a measure offered through direct install and is not “hard to reach” will receive a default NTG value.

Installation Rate
The installation rate (IR) is identified in the calculation attachment. This value is obtained from the support table available in READi. Currently there is no versioning on the installation rate table. To address appropriate selection of the installation rate the date of the workpaper will serve as the last date checked for updated IR values. The installation rate varies by end use, sector, technology, application, and delivery method. The relevant IR values for this measure are shown in Table 4 below.

[bookmark: _Ref377965904]Table 4 Installation Rate
	GSIA_ID*
	Description*
	Sector*
	BldgType*
	ProgDelivID
	GSIAValue*

	Def-GSIA
	Default GSIA values
	Any
	Any
	Any
	1.0




Spillage Rate
Spillage rate will also be applied to measures however the values will not be tracked in the workpapers. The spillage rate will be tracked in an external table to be supplied to the Energy Division.

READi Technology Fields
To support the development of the ED ex ante tables, select fields from the ex ante database will be identified in the workpaper. For a full set of values associated with the measures in the workpaper refer to the Excel calculation template. 

Table 5 READi Tech IDs
	READi Field Name
	Values included in this workpaper

	Measue Case UseCategory
	Commercial Refrigeration, Lighting*

	Measure Case UseSubCats
	Refrigerated Storage, Indoor Retail Display Lighting*

	Measure Case TechGroups
	Refrigerated Storage, Lighting - Fixtures*

	Measure Case TechTypes
	Non-DEER Category, Infrared Sensor*

	Base Case TechGroups
	Refrigerated Storage, Lighting - Fixtures*

	Base Case TechTypes
	Non-DEER Category, Non-DEER Category*


	*The second set of READI Tech IDs apply to solution code LT-85945 only.
1.4.2 Codes and Standards Analysis 
This specific measure of adding controls on both vending machines and beverage merchandise coolers is not regulated under 2010 California Appliance Efficiency Regulations (Title 20) [422] or the Code of Federal Regulations Title 10[393].  Both CA Title 20 and CFR Title 10 do contain standards for daily energy use for both types of equipment as well as Title 20 including a requirement for vending machines to have manufacturer-equipped hardware/software capable of automated low-power mode operation. However, these requirements do not apply to the beverage coolers targeted for this measure.

For beverage merchandise coolers the maximum daily energy consumption set up by the federal requirements in CFR Title 10 Part 431 Subpart C §431.66 (b) are identical to the requirements in CA Title 20 Table A-4. For purposes of the calculations in Section 2, CA Title 20 is referenced.

For the canned vending machines, the maximum daily energy consumption requirements differ between CFR Title 10 Part 431 Subpart Q §431.296 and CA Title 20 Table A-12. The CA Title 20 standard uses an equation based on 12oz. can capacity while the federal code uses an equation based on cooled volume. An initial engineering estimate is that the federal code is more conservative than the Title 20 however this measure is intended as a retrofit add-on for units sold in CA prior to Title 20 requiring controlled states for these machines, January 1, 2006. Therefore, for the purposes of the calculations in Section 2, the CA Title 20 equations will be used.


Table 6 Code Summary
	Code
	Applicable Code Reference
	Effective Dates

	Title 20 (2014)
	Table A-4 Maximum daily energy consumption (kWh) for equipment with transparent doors: Reach-in cabinets that
are refrigerators
	January 1, 2010

	Title 20 (2014)
	Table A-12 Standards for Refrigerated Canned and Bottled Beverage Vending Machines. Energy Design Standard for Refrigerated Canned and Bottled Beverage Vending
Machines
	January 1, 2006 to August 31,2012

	CFR Title 10 Part 431 Subpart Q §431.296
	Maximum daily energy consumption
(kilowatt hours per day)
	August 31, 2012

	CFR Title 10 Part 431 Subpart C §431.66 (b)
	Maximum daily energy consumption
(kilowatt hours per day)
	January 1, 2012


[bookmark: _Toc214003088]1.4.3 Non-DEER Study Review
See Section 2.0 for additional studies referenced.
1.4.4  Measure and Base Case Effective Useful Life
DEER14 update documentation provides EUL and RUL information to be used for the 2015 program cycle extension on www.deeresources.com. The DEER documentation “Summary of EUL-RUL Analysis for the April 2008 Update to DEER” provides the RUL value as a flat 1/3 of the EUL value. The RUL value will only be applied to the first baseline period for retrofit measures that have applicable code that will affect the energy savings. In all other installation types and retrofit with no applicable code that affects the energy savings, the RUL is not applicable to either the first or second baseline period.

To obtain the EUL value the DEER14 update documentation, “DEER2014-EUL-table-update_2014-02-05.xlsx” [436], was consulted. 

Table 7 below identifies the value/methodology used for the measures in this work paper.
[bookmark: _Ref296591307]
Table 7 DEER14 EUL Value/Methodology
	READi EUL ID
	Market
	Enduse
	Measure
	EUL (Years)
	RUL (Years)

	Plug-VendCtrler
	Non-Residential
	Plug Loads
	Vending Machine Controller
	5
	N/A


[bookmark: _Toc214003090]Section 2. Energy Savings & Demand Reduction Calculations
The energy savings for the measures in this workpaper will be derived from four different calculations.
(1) The reduction in lighting use from turning off an interior display light
(2) The reduction in lighting use from turning off a backlit display
(3) The reduction in refrigeration time for Title 20 defined refrigerated canned and bottled beverage vending machines
(4) The reduction in refrigeration time for commercial refrigerators, commercial refrigerator-freezers, and commercial freezers
Table 8 below depicts which measures relay on which of the energy calculations listed above. 

[bookmark: _Ref383071317]Table 8 Measure Calculations
	Solution Code
	Applicable Code Reference
	Interior Display Light
	Backlit Signage
	Vending Machine
	Com Refrig/Freezer

	RF-48900
	Double Door Beverage Merchandise Cooler Control
	
	
	
	Yes

	RF-56733
	One Door Beverage Merchandise Cooler Control
	
	
	
	Yes

	RF-65065
	One Door Under Counter Beverage Merchandise Cooler Control
	
	
	
	Yes

	RF-70008
	Triple Door Beverage Merchandise Cooler Control
	
	
	
	Yes

	RF-75217
	Cold Vending Machine Controls
	
	Yes
	Yes
	

	LT-85945
	Snack Vending Machine Controls
	Yes
	
	
	



Interactive Effects
Interactive effects will not be applied to the energy savings derived for the measures in the workpaper. The function of occupancy based control of vending machines and beverage cabinets is to turn the equipment off when the building is not occupied. To apply interactive effect savings, the assumption that the HVAC equipment is run the same when facility is closed as it is when it is open would have to be made. The most likely situation would be the interactive effects somewhere between the DEER derived values and none at all. To ensure conservative savings estimates, interactive effects will not be applied.

Demand Reduction
As discussed in the older version of DEER, DEER 2005, the 2004-2005 DEER Update Study Final Report [26] on Vending Machine Control (VMC), the VMC is expected to operate primarily during off-peak hours and therefore no demand reduction will occur during the DEER peak period. This statement can be applied to the BMC due to its similar operation and application.

While there will be some savings due to occupancy during the DEER defined peak, there is no substantial evidence available to apply lighting coincident diversity factors to vending and beverage cabinet control. It is determined that the demand reduction by the vending and beverage machine control is Zero.
(1) Energy savings for the reduction in lighting use from turning off an interior display light
In uncooled snack vending machines, a display light typically illuminates the products inside the vending machine. For purposes of these calculations the illumination will be assumed to be provided by one 2 foot T8 linear fluorescent lamp, fixture F2ILL at 20 Watts from Appendix B Table of Standard Fixture Wattages and Sample Lighting Table [297].
To estimate the specific energy savings, the DEER 2014 linear fluorescent lighting effective full load operating hours will be used to represent when the unit is assumed to be enabled. The savings for occupancy based vending control will occur in a load profile complimentary to an 8760 load shape. For example, in a small office the DEER2014 occupancy sensor based lighting effective full load operating hours is 2,250 hours, therefore the time the vending machine control would turn the internal lights off would be 8,760 hours minus 2,550 hours, resulting in 6,510 hours of off time. See Equation 1 below for the general form.

[bookmark: _Ref383160237]Equation 1

Detailed Calculation results located in calculation template in the Attachment Section.

(2) Energy savings for the reduction in lighting use from turning off a backlit display
The logic for the interior display lighting the backlit display will be calculated with the same strategy as the interior display light. The only deviation will be the wattage controlled. According to E Source tech Update TU-96-7 [392], the typical backlit display for a cooled beverage vending machine consists of two 5 foot linear fluorescent lamps. The two options available for this application are T5 and T8 lamps. Using the Table of Standard Fixture Wattages the T5 fixture (F52PL) consumes 78 Watts and the T8 fixture (F52ILL) consumes 72 Watts. For purposes of the calculation, the T8 fixture at 72 watts will be used. Refer to Equation 1 for the general form of the savings calculation.
(3) Energy savings for the reduction in refrigeration time for Title 20 defined refrigerated canned and bottled beverage vending machines
In the 2004-2005 DEER Update Study Final Report [26] on VMC, a maximum of 4 hours of “sleep mode” per day is applied when there are no occupants present in the area of the vending machine. This maximum sleep mode duration is adopted as the usage reduction rate in this work paper.
The base case energy usage is established by using the CEC Title 20 (T-20) requirements [422] for refrigerated canned and bottled beverage vending machines, Section 1605.3 Table A-12. The maximum daily energy consumption (kWh) is given in Equation 2. According E Source tech Update TU-96-7, the typical vending unit stocks 450 cans, therefore 450 cans will be used in the equations to develop the maximum daily energy consumption.

[bookmark: _Ref383161179]Equation 2





The 4 hours of “sleep mode” per day will be used to develop a usage reduction rate that can be applied to the base case consumption to develop avoided kWh savings.

Equation 3



To develop the annual kWh savings, the daily energy consumption multiplied across 365 days for an annual kWh usage with the 16.67% reduction rate applied for the avoided usage.

Equation 4


/yr

4) Energy savings for the reduction in refrigeration time for commercial refrigerators, commercial refrigerator-freezers, and commercial freezers
Similar to calculations for the beverage vending machines, a “sleep mode” of four hours will be used to estimate avoided usage. The calculation is illustrated in again in Equation 5.
[bookmark: _Ref383175200]Equation 5


The base case energy usage is established by using the CEC Title 20 (T-20) requirements [277] for glass door reach-in refrigerators, Section 1605.1 Table A-4.

Equation 6



The annual savings are illustrated by Equation 7

[bookmark: _Ref383175373]Equation 7

The energy savings calculations details for the targeted beverage cooler types are summarized in Table 9.
[bookmark: _Ref321742952]













Table 9 Annual Energy Savings for BMC on Beverage Coolers
	Description
	Under Counter
	Single Door
	Double Door
	Triple Door

	Measure Name
	One Door Under Counter Beverage Merchandise Cooler Control
	One Door Beverage Merchandise Cooler Control
	Double Door Beverage Merchandise Cooler Control
	Triple Door Beverage Merchandise Cooler Control

	Nominal Volume Range (cubic feet)
	<15
	15-29
	29-49
	>49

	Typical Volume (cubic feet)
	10
	24
	44
	72

	Base Case Unit Annual Energy Use (kWh/yr)
	1657.10
	2270.30
	3146.30
	4372.70

	Usage Reduction Rate (%)
	16.67%
	16.67%
	16.67%
	16.67%

	Measure Case Energy Savings (kWh/yr)
	276.18
	378.38
	524.38
	728.78


It is worth noting that, for beverage coolers with volumes greater than 49 cubic feet, the power source for the built-in compressor can be a 208/240VAC single phase circuit. The BMC described in this workpaper, which is rated for 120VAC applications, may not be used for this application. For energy savings claims for such coolers, a BMC specification will need to be submitted for validation purposes.
Summary of Energy Savings Calculations
Final Results including light savings for solution code RF-75217 and LT-85945 are located in the attached calculation spreadsheet.





Table 10 Measure Calculation Summary
	Solution Code
	Applicable Code Reference
	Interior Display Light
	Backlit Signage
	Vending Machine
	Com Refrig/Freezer

	RF-48900
	Double Door Beverage Merchandise Cooler Control
	
	
	
	524.38 kWh

	RF-56733
	One Door Beverage Merchandise Cooler Control
	
	
	
	378.38 kWh

	RF-65065
	One Door Under Counter Beverage Merchandise Cooler Control
	
	
	
	276.18 kWh

	RF-70008
	Triple Door Beverage Merchandise Cooler Control
	
	
	
	728.78 kWh

	RF-75217
	Cold Vending Machine Controls
	
	0.072kW x Hours Off per year

	425.26 kWh
	

	LT-85945
	Snack Vending Machine Controls
	0.02kW x Hours Off per year
	
	
	


[bookmark: _Toc214003093]Section 3. Load Shapes
[bookmark: _GoBack]The difference between the base case load shape and the measure load shape would be the most appropriate load shape; however, only end-use profiles are available.  Therefore, the closest load shape chosen for this measure is the Occupancy Sensor load shape.  See Table 11 for a list of all Building Types and Load Shapes.  See the KEMA report [31] for a more thorough discussion regarding the load shapes for this measure.
[bookmark: _Ref296597958]
Table 11 Building Types and Load Shapes
	Building Type
	E3 Alt. Building Type
	Load Shape

	Agricultural
	Agricultural
	Occupancy Sensor

	Assembly
	Misc._Commercial
	Occupancy Sensor

	Education - Primary School
	K_thru_12_School
	Occupancy Sensor

	Education - Secondary School
	K_thru_12_School
	Occupancy Sensor

	Education - Relocatable Classroom
	K_thru_12_School
	Occupancy Sensor

	Education - Community College
	K_thru_12_School
	Occupancy Sensor

	Education - University
	K_thru_12_School
	Occupancy Sensor

	Grocery
	Misc._Commercial
	Occupancy Sensor

	Food Store
	Misc._Commercial
	Occupancy Sensor

	Health/Medical - Hospital
	Misc._Commercial
	Occupancy Sensor

	Health/Medical - Nursing Home
	Misc._Commercial
	Occupancy Sensor

	Health/Medical - Clinic
	Small_Office
	Occupancy Sensor

	Lodging - Hotel
	Hotel_Motel
	Occupancy Sensor

	Lodging - Guest Rooms
	Hotel_Motel
	Occupancy Sensor

	Lodging - Motel
	Hotel_Motel
	Occupancy Sensor

	Manufacturing - Bio/Tech
	Industrial
	Occupancy Sensor

	Manufacturing - Light Industrial
	Industrial
	Occupancy Sensor

	Industrial
	Industrial
	Occupancy Sensor

	Misc - Commercial
	Misc._Commercial
	Occupancy Sensor

	Office – Large
	Large_Office
	Occupancy Sensor

	Office – Small
	Small_Office
	Occupancy Sensor

	Restaurant - Fast-Food
	Misc._Commercial
	Occupancy Sensor

	Restaurant - Sit-Down
	Misc._Commercial
	Occupancy Sensor

	Retail - Multistory Large
	Large_Retail_Store
	Occupancy Sensor

	Retail – Single-Story Large
	Large_Retail_Store
	Occupancy Sensor

	Retail – Small
	Small_Retail_Store
	Occupancy Sensor

	Storage - Conditioned
	Misc._Commercial
	Occupancy Sensor

	Storage - Unconditioned
	Misc._Commercial
	Occupancy Sensor

	Transportation - Communication – Utilities
	Trans_Comm_Util
	Occupancy Sensor

	Warehouse - Refrigerated
	Misc._Commercial
	Occupancy Sensor

	Residential Multi-family
	Misc._Commercial
	Occupancy Sensor

	Residential Mobile Home - Double-Wide
	Misc._Commercial
	Occupancy Sensor


[bookmark: _Toc214003096]Section 4. Base Case & Measure Costs
[bookmark: _MON_1399297811][bookmark: _Toc214003097]4.1 Base Case Cost
The base case is the existing vending machines and beverage coolers without a control device. Since the existing equipment is being retrofitted with an additional piece of equipment the base case scenario is no action on part of the customer. Therefore, the base case cost is $0.00. 
[bookmark: _Toc214003098]4.2 Measure Case Cost
The most up-to-date cost for DEER, Revised DEER Measure Cost Summary (05_30_2008) Revised (06_02_2008).xls[215}, was referenced for cost. The data contained a measure titled “Turn off fixture lights when store closed” however the installed cost, including equipment and labor, totaled $6.27 per linear foot. Considering the unit definition and the low cost, this cost was not used in this workpaper because the intended purpose of that cost appears to be more suited to refrigerated cases rather than standalone vending and merchandise cases.

The same source did contain a lighting time clock, cost case ID D08-NE-ILtg-TmClck, with an installed cost of $102.78. The time clock could be viewed as a similar technology based on a timer rather than an occupancy sensor. This value was compared to the DEER 2005 costs [18] for runIDs D03-912 (Vending Machine Controller – Cold Drink) and D03-913 (Vending Machine Controller – Uncooled Snack) at $215.50 and $108.00 respectively. Based on the cost and data available, the DEER 2005 cost data appears to be the most reasonable. The costing assignments can be seen in Table 12.

[bookmark: _Ref382990873]

Table 12 Measure Cost
	Solution Code
	Measure Name
	DEER  Cost Case ID/
DEER05 ID
	Measure Case Description
	Measure Equipment Cost
	Measure Labor Cost
	Gross Measure Cost*

	RF-48900
	Double Door Beverage Merchandise Cooler Control
	D03-912/
CALC00AVVEN01
	Cold Drink Vending Machine
	$180.00
	$35.50
	$215.50

	RF-56733
	One Door Beverage Merchandise Cooler Control
	D03-912/
CALC00AVVEN01
	Cold Drink Vending Machine
	$180.00
	$35.50
	$215.50

	RF-65065
	One Door Under Counter Beverage Merchandise Cooler Control
	D03-912/
CALC00AVVEN01
	Cold Drink Vending Machine
	$180.00
	$35.50
	$215.50

	RF-70008
	Triple Door Beverage Merchandise Cooler Control
	D03-912/
CALC00AVVEN01
	Cold Drink Vending Machine
	$180.00
	$35.50
	$215.50

	RF-75217
	Cold Vending Machine Controls
	D03-912/
CALC00AVVEN01
	Cold Drink Vending Machine
	$180.00
	$35.50
	$215.50

	LT-85945
	Snack Vending Machine Controls
	D03-913/
CALC00AVVEN02
	Uncooled Snack Machine
	$75.00
	$33.00
	$108.00


4.3 Gross and Incremental Measure Cost
4.3.1 Gross Measure Cost
For retrofit add on measures the gross measure cost used in the first baseline is the full installed cost. The cost is illustrated in Table 12.
[bookmark: _Toc214003099]4.3.2 Incremental Measure Cost
For retrofit add on measures the incremental measure cost the full installed cost since there is no assumed base case. The cost is illustrated in Table 12.
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Appendix A – SCE/ED Application Types 
	SCE Program Type
	ED Application Type
	1st Baseline Savings
	2nd Baseline Savings
	1st Baseline Cost
	2nd Baseline Cost
	1st Baseline Life
	2nd Baseline Life

	New
	New Construction (Nc)
	Above Code/Standard
	N/A
	Incremental Cost
	N/A
	EUL
	0

	Replace on Burnout (ROB)
	Replace on Burnout (Rob)/Normal Replacement (NR)
	Above Code/Standard
	N/A
	Incremental Cost
	N/A
	EUL
	0

	Retrofit (RET)
	Early Replacement (ER)
	Above Cust. Existing
	Above Code/Standard
	Full Cost
	Incremental Cost
	RUL
	EUL-RUL

	Retrofit – First Baseline Only (REF)
	Early Replacement RUL (ErRul)
	Above Cust. Existing
	N/A
	Full Cost
	N/A
	EUL
	0

	Retrofit Add-on (REA)
	N/A
	Above Cust. Existing
	N/A
	Full Cost
	N/A
	EUL
	0
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		2		Program Evaluation		All		2004-2005 Statewide Residential Retrofit Single-Family Energy Efficiency Rebate Evaluation		Itron, Inc. (2007). 2004/2005 Statewide Residential Retrofit Single-Family Energy Efficiency Rebate Evaluation.		This document is the executive summary of the 2004/2005 California Statewide Residential Retrofit Single-Family Energy Efficiency Rebate (SFEER) Program Evaluation, Measurement and Verification (EM&V) Study. This evaluation effort was guided by the California Public Utilities Commission’s Energy Division (CPUC), with the four California investor-owned utilities (IOUs) [Pacific Gas and Electric (PG&E), Southern California Edison (SCE), Southern California Gas (SCG) and San Diego Gas and Electric (SDG&E)] providing critical support and feedback. This report summarizes the overall results of this evaluation effort.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\2004-2005 Statewide Residential Retrofit Single Family Energy Efficiency Rebate Evaluation_2007_Final.pdf

		3		Program Evaluation		All		Process Evaluation for the 2004-2005 Statewide Home Energy Efficiency Survey Program (HEES) - Opinion Dynamics Corporation - January 12, 2007		Opinion Dynamics Corporation. (2007). Process Evaluation for the 2004-2005 Statewide Home Energy Efficiency Survey Program (HEES) (Study ID: SCE0218.01).		The 2004-2005 Statewide Home Energy Efficiency Survey Program (HEES) evaluation effort included a process evaluation and a pilot impact study.1 This report presents the results of the process evaluation.2 As part of this effort, we conducted:  - an extensive review of the current tracking systems and

available program materials, in-depth interviews with program staff, a program theory meeting with program stakeholders, 3,884 interviews with program participants, and 1,110 interviews with non-participants. (The research tasks, as established in coordination with the CPUC during the planning stage, are described in depth in the Methodology for the HEES Evaluation section of this report.)



Overall, this statewide report seeks to explore the following:

􀁸- The overall program structure and delivery

􀁸- Participation rates

􀁸- Satisfaction with program processes

􀁸- Perceptions of the current HEES survey format and length

􀁸- Usefulness of each component of the energy report

􀁸- Customer adoption of program recommendations

􀁸- The ability of HEES to channel customers into other energy efficiency programs.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\Process Evaluation for the 2004-2005 Statewide Home Energy Efficiency Survey Program (HEES)_2007.pdf

		4		M&V		All		2003 Statewide Nonresidential Audit Program Evaluation - Study ID# PGE0206.01 - PG&E - March 1, 2005		Quantum Consulting Inc. (2005). 2003 Statewide Nonresidential Audit Program Evaluation (Study ID# PGE0206.01).		As part of its Customer Energy Management Programs, Pacific Gas and Electric Company (PG&E) has engaged consultants to conduct a series of studies designed to increase the certainty of and confidence in the energy savings delivered by the programs. This report describes one of those studies. It represents the findings and views of the consultant employed to conduct the study and not of PG&E itself.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\2003 Statewide Non-Residential Audit Program Evaluation_2005.pdf

		6		M&V		Lighting		CFL Metering Study - Final Report - KEMA Inc. - February 25, 2005		KEMA Inc. (2005). CFL Metering Study.		A compact fluorescent lamp (CFL) metering study was initiated in the summer of 2003 to update the savings assumptions associated with the 2002 California investor-owned utility (IOU) Statewide Crosscutting Upstream Residential Lighting Program (program).1 In February of 2004, the IOUs authorized using the 2003 program evaluation budget to increase the metering study

sample size and extend the monitoring period.



This report presents the results of that study, which was conducted in the service territories of Pacific Gas & Electric Company, Southern California Edison Company (SCE), and San Diego Gas & Electric Company. The metering period was July 2003.October 2004, and 369 homes across the state participated. The study attempted to monitor all interior fixtures in which a CFL was installed. To be included in the study, households were required to have at least one interior fixture with a CFL.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\CFL Metering Study_2005.pdf

		7		Energy Efficiency		Food Equipment		Food Service Equipment Workpapers - Electric Equipment - SCE (DES) - Oct. 2005		Southern California Edison - DES. (2005). Food Service Equipment Workpapers.		Presents data for electric food service equipment.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Plug Loads\Food Service Equipment\Food Service Equipment Workpapers-Electric Equipment_2005.pdf

		8		Recycling		HVAC		SCE Residential Room Air-Conditioner Recycling Scoping Study - RLW Analytics - No Date		RLW Analytics. SCE Residential Room Air-Conditioner  Recycling Scoping Study.		Background:SCE has been ordered by the CPUC to initiate a room air conditioner (RAC) recycling program directed at impacting residential room air-conditioner energy consumption and demand. This new program has been proposed by ARCA, and may be similar to the refrigerator recycling program

currently offered by SCE.



Objectives: The objectives of this study were to:

a.) Determine what customers do with old room air-conditioners; (i.e., resell, trade-in, or dispose of)

b.) Investigate which other utilities/stakeholders offer similar programs, and if so how these programs are operating; and

c.) Utilize other secondary data sources like the statewide lighting and appliance saturation database to glean informational data on room air-conditioners in SCE’s service territory.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\EUL\Southern California Edison Residential Room Air-Conditioner Recycling Scoping Study.pdf

		9		Program Evaluation		All		Process Evaluation for the 2004-2005 Statewide Home Energy Efficiency Survey Program (HEES) - Final Report  - Opinion Dynamics Corporation - January 12, 2007		Opinion Dynamics Corporation. (2007). Process Evaluation for the 2004-2005 Statewide Home Energy Efficiency Survey Program (HEES) (Study ID: SCE0218.01).		The 2004-2005 Statewide Home Energy Efficiency Survey Program (HEES) evaluation effort included a process evaluation and a pilot impact study.1 This report presents the results of the process evaluation.



As part of this effort, we conducted: an extensive review of the current tracking systems and available program materials, in-depth interviews with program staff, a program theory meeting with program stakeholders, 3,884 interviews with program participants, and 1,110 interviews with non-participants. (The research tasks, as established in coordination with the CPUC during the planning stage, are described in depth in the Methodology for the HEES Evaluation section of this report.)		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\Process Evaluation for the 2004-2005 Statewide Home Energy Efficiency Survey Program (HEES)_2007.pdf

		11		Energy Efficiency		Commissioning - Retro		RCx Economic Analysis Report - Alhambra Courthouse - Retro-commissioning Program - EMC Engineers - Dec. 3., 2006 (updated)		EMC Engineers, Inc. (2006). RCx Economic Analysis Report-Alhambra Courthouse 150 West Commonwealth Ave.; Alhambra, Ca.		Southern California Edison (SCE), Southern California Gas Company (SCG), and the County of Los Angeles (LACo), also known as the “Partnership”, are implementing a facility retro-commissioning (RCx) program under the sponsorship of the California Public Utilities Commission (CPUC). The program is funded by California utility customers through the Public Goods Charge (PGC).



The purpose of the RCx program is to optimize the operation of heating, ventilating, and airconditioning (HVAC) systems in existing LACo buildings. Retro-commissioning is a process of verifying that installed equipment is operating efficiently and is capable of providing the services necessary to meet building occupants’ needs. Building optimization through the RCx program should fulfill the following goals.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\RCx Economic Analysis Report-Alhambra Courthouse_2006.pdf

		12		EUL		HVAC		AC Energy Hog Roundup Program - Appendix - Athens Research - January 20, 2007		Peterson, John (Athens Research). (2007). Appendix: AC Energy Hog Roundup Program.		This is a redraft of an informal memo to you (November 5, 2006), concerning the estimation of remaining useful life by current age of HVAC appliance.  As I understood the purpose of the task, a table relating appliance age to remaining useful life (and proportion of appliances still functioning in place) was needed to estimate savings expected in an early replacement program. In general, tables like this may be useful in early replacement programs where some defensible estimate of the life expectancy for the replaced equipment is needed; in some cases they can be generated through ad hoc use of retention studies that have provided survival model parameters.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\EUL\Appendix- AC Energy Hog Roundup Program_2007.pdf

		13		Energy Efficiency		HVAC - Ducts		Improved Ways to Measure Residential Duct Leakage Draft Final (ASHRAE) - Ecotope, Inc - March 7, 2002		Ecotope, Inc. (2002). Improved Ways to Measure Residential Duct Leakage.		Overview: The thermal efficiency of forced-air distribution systems in residential buildings has been the focus of substantial research and many utility programs for more than a decade (see Robison and Lambert 1988; Modera 1989; Parker 1989; Cummings et al. 1990; Olson et al. 1993; Palmiter, Olson, and Francisco 1995; Jump, Walker, and Modera 1996; Siegel et al. 1996; and Davis et al. 1997 for a sampling of previous work on this subject).  This work has shown that ducts can lose a significant amount of conditioning energy via leakage and conduction.  Mathematical models have been developed to estimate the thermal efficiency of ducts from several measured parameters.  One such mathematical model has become the foundation for ASHRAE Standard 152P (ASHRAE 2001).		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\O&M\Improved Ways to Measure Residential Duct Leakage_2002.pdf

		14		Wattages		Lighting		Appendix B - Table of Standard Fixture Wattages - Dec. 15, 2005		Southern California Edison Company, prepared by the Statewide SPC Team. (2007). “2007 SPC Procedures Manual,” Appendix B Table of Standard Fixture Wattage and Sample Lighting Table, page B-24.		The 2006 Table of Standard Fixture Wattages was generated under the following guidelines:



1. All fixtures must comply with Title 10 of the Code of Federal Regulations (same as CWT) as well as California’s Title 24 Regulations; and



2. All fixtures using 4-foot or U-tube “standard” 40 W fluorescent lamps (F40T12 or FU40T12) are excluded, with the exception of equivalent “standard” high-output and instant-start fixtures. All fixtures with 8-foot “standard” 75 W lamps (F96T12) are excluded as well as all

fixtures with 8-foot “high output” 110 W lamps (F96T12HO).



The motivation for the exclusion of these “standard” lamp fixtures is that most “cool-white” and “warm-white” general purpose lamps of the above types do not meet federal code (Title 10).



New codes that do not conform to these guidelines will not be added to the 2006 table. Lighting fixtures are uniquely identified based on the first five columns of the table (Fixture Code, Lamp Code, Ballast Type, Nominal Watts/Lamp, and Lamps/Fixture).		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\2006 SPC Manuals\SCE B Standard Fixture Watts.pdf

		16		Energy Efficiency		Whole Building		2003 Building Efficiency Assessment Study - An Evaluation of the Savings By Design Program - Final Report - RLW Analytics - July 2005 (Updated)		RLW Analytics. (2005). 2003 Building Efficiency Assessment Study- An Evaluation of the Savings By Design Program.		The 2002 Building Efficiency Assessment Study was performed on behalf of Southern California Edison Company, under the direction of Douglas Mahone and Cathy Chappell of the Heschong Mahone Group.



This document is the final report for the Building Efficiency Assessment (BEA) study for the statewide Non-Residential New Construction (NRNC) program area for 2002. This report contains summary results for both program participants of Savings By Design (SBD) and program non-participants.



Savings By Design is the statewide NRNC energy efficiency program administered and implemented by Pacific Gas and Electric Company, San Diego Gas and Electric Company, Southern California Edison Company, and Southern California Gas Company, also known as the California investor-owned utilities (IOUs). The 2002 Building Efficiency Assessment Study does not include Southern California Gas Company program participants.



The key objectives of the study are to:



• Develop impact estimates for the gross whole building energy and demand savings resulting from the Savings By Design program,

• Develop impact estimates of both incented and non-incented measure categories, 

• Develop estimates of both free-ridership and spillover at the measure and end-use level,

• Develop net savings results, and

• Provide a process evaluation of the SBD program from the perspective of the

program participants.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\GRR\2003 Building Efficiency Assessment Study-An Evaluation of the Savings By Design Program_2005 .pdf

		17		EUL		All		Effective Useful Life Values for Major Energy Efficiency Measures - Appendix F		CALMAC Protocols. (2000). Appendix F - Effective Useful Life Values for Major Energy Efficiency Measures		EFFECTIVE USEFUL LIFE VALUES FOR MAJOR ENERGY EFFICIENCY MEASURES		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\EUL\Appendix F-Effective Useful Life Values for Major Energy Efficiency Measures.pdf

		18		Cost Benefit		All		Cost Data for Supporting Documents - No Author - No Date				This paper include cost data for all types of energy savings eqiupment including measures.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\DEER\DEER 2005\Cost Data_Rev0.pdf

		19		Cost Benefit		Commissioning		Cost-Benefit Analysis for the Commissioning in Public Buildings Project - SBW CONSULTING, INC. - June 2003		SBW Consulting, Inc., Skumatz Economic Research Associates. (2003). Cost-Benefit Analysis for the Commissioning in Public Buildings Project.		The Northwest Energy Efficiency Alliance is currently undertaking a long-term effort to expand and institutionalize the practice of building commissioning among state and local governments in the Pacific Northwest. Started in 1998, this Commissioning in Public Buildings project is coordinated on behalf of the Alliance by the Oregon Office of Energy.



Part of its strategy is to demonstrate commissioning in a variety of new and existing buildings in each state. An important component of this demonstration effort is providing government officials with detailed case studies of commissioned buildings and the costs and benefits of the commissioning process for these buildings. Both commissioning service providers and potential recipients of commissioning services place high value on case studies that target buildings of interest to them, and provide well-documented, reliable estimates of the costs and benefits. The

Alliance’s third Market Progress Evaluation Report for this project recommended re-visiting the original cost-benefit data to determine whether more accurate estimates could be developed. To that end, the Alliance funded a study to analyze the costs and benefits of commissioning by quantifying both energy and non-energy impacts1 for 21 of the 33 projects currently underway or already completed.



The primary objectives of the study were to develop quantitative estimates of the impacts—both costs and benefits⎯that resulted from the commissioning effort for each project, and to calculate payback ratios for each project. These include (1) direct payback, which only considers direct impacts such as reduced energy use and the commissioning agent cost, and (2) total payback, which also takes into account indirect effects, such as non-billable time spent and non-energy impacts.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Cost-Benefit Analysis for the Commissioning in Public Building Project_2003.pdf

		20		Energy Efficiency		Commissioning		California Commissioning Market Characterization Study - Final Report - Portland Energy Conservation Inc. (for PG&E) - November 2000		Portland Energy Conservation Inc. (2000). California Commissioning Market Characterization Study.		Commissioning is increasingly recognized as a cost-effective method of ensuring building performance, reducing energy use, and improving indoor air quality, occupant comfort and productivity. Over the past ten years, utilities in California and across the United States have been important supporters of the commissioning industry and their support has led to significant energy savings. However, in 1998, it was still estimated that less than 5% of all commercial new construction and less than 0.03% of existing buildings were commissioned each year.1 Although the percentage of buildings being commissioned each year has most likely increased since 1998, substantial energy saving opportunities clearly still exist.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\California Commissioning Market Characterization Study_2000.pdf

		21		EUL		All		Revised/Updated EULs Based on Retention and Persistence Studies Results - REVISED REPORT - SERA, Inc - July 8, 2005		Skumatz, J. G, Skumatz, L. A. (SERA, Inc., Quantec, LLC.). (2005). Revised/Updated EULs Based on Retention and Persistence Studies Results.		The purpose of this project is to provide an analysis of the current best EUL estimate for each measure covered by the retention studies performed over the last several years, with documentation for the sources of the estimate and the reasons for its selection.  This project represents a follow-on analysis to the work SERA did for the CPUC in reviewing the utilities' retention and persistence studies for the 1994-97 energy efficiency programs.   The project’s output is an updated table of Effective Useful Lives (EUL), which can be applied to the Database of Energy Efficiency Resources (DEER) database and other uses.  SERA's CPUC study was the primary data source for this work.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\EUL\Revised-Updated EULs Based on Retention and Persistence Stduies Results_2005.pdf

		22		Program Evulation		Commissioning - Retro		Impact and Process Evaluation Final Report for Quest’s  2004-5 Building Tune-Up Program - SBW Consulting, inc., / Itron, inc. - March 22, 2007		SBW Consulting, Inc., Itron, Inc. (2007). Impact and Process Evaluation Final Report for QuEST’s 2004-5 Building Tune-Up Program.		The main goal of the 2004-5 Building Tune-Up Program (BTU Program) was to provide cost-effective, long-lasting energy and demand savings through retrocommissioning (RCx) of existing medium and large nonresidential buildings in the service areas of Pacific Gas and Electric (PG&E) and Southern California Edison (SCE). For each participating building, the program implementer, QuEST, performed a comprehensive audit of all energy consuming systems at a facility to identify potential cost-effective, low-cost improvements in building operations and related hardware to reduce energy use while maintaining comfort and health objectives. In addition, the program recommended operations and maintenance, as well as capital, improvements that would improve energy efficiency. 



The evaluation, measurement, and verification effort described in this report was designed to accomplish multiple objectives for the California Public Utilities Commission (CPUC), including assessing energy savings achieved, measuring program cost-effectiveness, providing feedback on program implementation, and assessing overall performance, success, and continuing need for the program.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\EUL\Impact and Process Evaluation Final Report for QuEST's 2004-5 Building Tune-Up Program_2007.pdf

		23		Evaluation		Pool Pumps		Performance and Energy Efficiency Evaluation of Residential Variable-Speed Pool Pumps - ET 04.12 Report - Design & Engineering Services (SCE) - March 07 , 2007		Design & Engineering Services, SCE. (2007). Performance and Energy Efficiency Evaluation of Residential Variable-Speed Pool Pumps.		Research conducted for this project determined that the Pentair Intelliflo LCD was the most advanced variable -speed pool pump on the market during the time of this evaluation. The ability to program flows and the pumps ability to determine the necessary flow to accomplish one turnover in a user entered time frame provided the greatest possibility of energy savings of the three variable-speed pumps available. Since the pump displays both power demand and flow users can determine the most efficient flow without the need of any special equipment. The pump displays all information on the pump mounted LCD display and does not require any additional controls. Since the pump is standalone, it replaces both the single-speed pump and the outdated mechanical timer.



The goal of this project was to determine site specific energy savings as a direct result of the technology. Results from the field evaluation for both the new

construction and retrofit sites re -emphasize the fact that all pool systems are hydraulically different. Since power requirements of the variable-speed pump are strictly dependent on the plumbing system that it is attached to, energy savings will vary from pool to pool. Site specific energy savings for this evaluation ranged from 34%-50%.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Pumping\Other\Performance and Energy Efficiency Evaluation of Residential Variable-Speed Pool Pumps_2007.pdf

		24		EUL		All		EUL ASHRAE 2007 Applications - Owning and Operating Cost				Table for comparison of Service Life Estimates - various types of equipment.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\EUL\EUL_ASHRAE 2007 Applications_Rev0.pdf

		25		M&V		All		2003 Statewide Express Efficiency Program Measurement and Evaluation Study - PG&E- March 21, 2005		Quantum Consulting Inc. (2005). 2003 Statewide Express Efficiency Program- Measurement and Evaluation Study.		This executive summary highlights the findings and recommendations from the 2003 Statewide Express Efficiency Program Measurement and Evaluation Study. Express Efficiency is a business prescriptive retrofit program for customers with peak demand less than 500kW, funded by the California Public Goods Charge (PGC) and administered under the auspices of the California Public Utilities Commission (CPUC). Express Efficiency has been designed to be run on a consistent, statewide basis by the four investor owned utilities (IOUs): Pacific Gas and Electric (PG&E), San Diego Gas and Electric (SDG&E), Southern California Edison (SCE) and Southern California Gas (SCG). The Express Efficiency program offers financial incentives (rebates) to qualifying customers for installing selected energy-efficient technologies.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\EUL\2003 Statewide Express Efficiency Program Measurement and Evalaution Study_2005.pdf

		26		Energy Efficiency		All		2004-2005 Database for Energy Efficiency Resources (DEER) Update Study - Final Report - Itron Inc. - Dec. 2005		Itron, Inc., JJ Hirsh & Associates, Synergy Consulting, & Quantum, Inc. (2005). 2004-2005 Database for Energy Efficiency Resources (DEER) Update Study.		The Database for Energy Efficient Resources (DEER) provides information on a comprehensive group of energy efficiency measures commonly installed in the residential and nonresidential market sectors. The database contains estimates of a measure’s natural gas and electrical gross impacts, incremental cost, and effective useful life. The savings estimates are based on either  engineering calculations, building simulations, measurement studies and  surveys, econometric regressions, or a combination of approaches. The  DEER data serves as a starting point in the planning and forecasting of the impacts and cost-benefits analysis of energy efficiency programs in California.



The DEER Update project has been jointly developed by the California Public Utilities Commission (CPUC) and the California Energy Commission (CEC), with support and input from the Investor-Owned Utilities, and other interested stakeholders. It is funded by California ratepayers under the auspices of the CPUC. The project was completed in two phases. The first phase began in 2003 under the management of San Diego Gas & Electric.



Under this phase, estimates for non-weather sensitive data were developed, an interactive website was developed for accessing the DEER data, and analysis software developed for estimating impacts from weather sensitive DSM measures. The second phase began in late 2004 under the management of Southern California Edison. Within this phase, non-weather sensitive measure analyses and results were enhanced and expanded, savings estimates for weather sensitive measures were created, and the DEER website was fully populated with both weather sensitive and non-weather sensitive data and made available to the public on August 31, 2005.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\DEER\DEER 2005\2004-2005 Database for Energy Efficiency Resources (DEER) Update Study_2005.pdf

		27		Program Evulation		Commissioning - Retro		Hotel/Resort Coachella Valley - RETROCOMMISSIONING REPORT - ASW ENGINEERING  - October 5, 2007		Wylie, David M., ASW Engineering Management. (2007). Hotel/Resort Coachella Valley Retrocommissioning Report.		The SCE Retrocommissioning Program helps building owners to improve the efficiency of their building operations by offering incentives and technical assistance for RCx services.  For this reason, the management of SCE directed ASW Engineering Management to assist in the RCx process of the Hotel/Resort, Coachella Valley facility.



The main objective of this report is to present the evaluation process followed by RCx Team to evaluate the proposed EEM for the Hotel/Resort, Coachella Valley Facility.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\Hotel-Resort Coachella Valley Retrocommissioning Report_2007.pdf

		28		Program Evaluation		Lighting - LEDs		Lifetime of White LEDs - Building Technologies Program - US DOE - August 2006		U.S. Department of Energy. (2006). Lifetime of White LEDs.		One of the main “selling points” of LEDs is their potentially very long life. Do they really last 50,000 hours or even 100,000 hours? This fact sheet discusses lumen depreciation, measurement of LED useful life, and the features to look for in evaluating LED products.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\LED\Lifetime of White LEDs_2006.pdf

		29		Baseline		Lighting		Lighting Efficiency Technology Report - Volume I California Baseline - Heschong Mahone Group (For CEC) - September 1999		Heschong Mahone Group. (1999). Lighting Efficiency Technology Report. Volume 1-California Baseline.		The California Energy Commission, under SB 639 and 1065, has been charged with the task of studying and recommending options for improving lighting energy efficiency in California. This report, part of that effort, looks at the characteristics of lighting in residential and commercial buildings , and describes current, baseline energy use. This energy use is estimated using an analytical model that was developed to calculate the energy savings potential of the various options to be studied.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\Other\Lighting Efficiency Technology Report_Vol1-California Baseline_1999.pdf

		30		Energy Efficiency		Traffic Signals		Conventional vs. LED Traffic Signals; Operational Characteristics and Economic Feasibility - Final Report - Traffic Engineering Division - 

Dept. of Public Works - City of Little Rock - July 1, 2003		Traffic Engineering Division-Department of Public Works-City of Little Rock. (2003). Conventional Vs LED Traffic Signals; Operational characteristics and Economic Feasibility.		Light Emitting Diode (LED) Traffic Signals have become an efficient and effective alternative to traditional incandescent signals. The two main advantages of LED signals are- very low power consumption (10 W to 22 W) and very long life, as high as 7 to 10 years. When compared with the typical energy needs of an incandescent bulb, which is 135 Watts, the savings resulting from the low energy usage of LED signals can be as high as 93%. In addition to the low energy usage, the long life of LED signals means low maintenance costs, which makes LED signals a worthwhile investment and also environment- friendly.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\EUL\Conventional vs LED Traffic Signals-Operational Characteristics and Economic Feasibility_2003.pdf

		31		Load Shape		All		Load Shape Update Initiative - KEMA / JJ Hirsch and Assoc. / Itron Inc. - November 17, 2006		KEMA Inc, JJ Hirsch and Associates, Itron Inc. (2006). Load Shape Update Initiative-Final Report.		The California Public Utilities Commission’s (CPUC) Energy Division in Decision (D.) 06-06-063 directs the California utilities to develop a Load Shape Update Initiative in the energy efficiency rulemaking, R.06-04-010.



The 2004 Avoided Cost study1 introduced hourly (8760) avoided costs where the previous study had produced only a single annual value. These system avoided costs per kWh and per therm are used in calculating the avoided costs of energy efficiency and peak reduction measures under California’s energy efficiency portfolios.



However, the most recent Database for Energy Efficiency Resources (DEER) provides energy savings only on an annual basis, not hourly or even on a time-of-use (TOU) period basis. The 2004 DEER update identified the lack of 8760 measure load shapes to go with 8760 avoided costs. The Avoided Cost proceedings culminating in a March 2006 report raised concerns with the quality and consistency of load shapes used by program administrators in the Energy and Environment Economics, Inc. (E3) Cost- Effectiveness Evaluation “Calculator” Tool (The E3 Calculator). These concerns led to some further exploration and the June 2006 Decision ordering this scoping study to advise the CPUC’s Energy Division (ED) on a load shape improvement plan.



This report presents findings and recommendations for a load shape update process. The goal of this process is described further below.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\Load Shape Update Initiative_2006.pdf

		32		M&V		All		Measurement & Verification Load Impact Study for NCPA SB5X Miscellaneous Rebate Programs - Final Report - Robert Mowris & Associates - June 25, 2005		Carlson, K., Mowris, R. (2005) Measurement & Verification Load Impact Study for NCPA SB5X Miscellaneous Rebate Programs (Study ID: NCP0001.10).		This study was conducted at the request of Northern California Power Agency (NCPA) and the California Energy Commission (CEC). The study was managed by NCPA. It was funded by Senate Bill 5X (SB5X) and is available online at www.calmac.org.



This report provides Measurement and Verification (M&V) load impact study results for the NCPA SB5X Miscellaneous Rebate Programs implemented by Lodi, Lompoc, Modesto Irrigation District (MID), Roseville Electric, Turlock Irrigation District (TID), and Santa Clara (Silicon Valley Power).



The programs realized peak kW and kWh savings by paying incentives to customers for installing high efficiency miscellaneous measures. The programs provided 1,726 incentives for 68,698 measures from 2001 through 2003 with $246,519 SB5X funds administered by NCPA.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Measurement & Verification Load Impact Study for NCPA SB5X Miscellaneous Rebate Programs_2005.pdf

		33		Program Evaluation		All		Phase 4 Market Effects Study Of California Residential Lighting And Appliance Program - Final Report - Xenergy Inc. (for SDG&E) - April 26, 2002		Xenergy Inc. (2002). Phase 4 Market Effects Study of California Residential Lighting and Appliance Program.		This report presents the results of the Phase 4 Evaluation of the California Statewide Residential Lighting and Appliance Program. Program years analyzed in this study include 1999, 2000, and 2001.



• The Phase 1 report (December 1999) measured key baseline market indicators and characterized the market for the relevant appliances and lighting products.

• The Phase 2 report (September 2000) included a study and documentation of the rationale behind the new PY2000 Program (i.e., what was planned, why it changed, and the reasons for making those changes).

• The Phase 3 report focused on the evaluation of PY2000 and measured the same market indicators addressed in Phase 1, as well as additional relevant indicators, to quantify changes over baseline measurements.

• This Phase 4 effort was designed to address these same indicators, with the focus on measuring market effects attributable to the PY2001 program.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\Phase 4 Market Effects Study of California Residential Lighting and Appliance Program_2002.pdf

		34		Measure Cost		All		2005 Measure Cost Study Final Report CALMAC Study ID: PGE0235.01 - Summit Blue Consulting and HMG - December 9, 2005		Summit Blue Consulting, and Heschong Mahone Group. (2005). 2005 Measure Cost Study Final Report- CALMAC Study ID: PGE0235.01.		This report presents the results and findings from the 2005 Measure Cost Study (MCS). The measure cost data are summarized in this report and are available online at the Database for Energy Efficiency Resources (DEER) website (http://eega.cpuc.ca.gov/deer/). The MCS results provide cost information on

the complete list of non-weather sensitive and weather-sensitive residential and non-residential measures, and refrigeration measures as included in the 2004-05 DEER Update conducted by Itron. This study was completed under contract to Pacific Gas & Electric Company (PG&E) on behalf of California’s investor owned utilities, the California Public Utilities Commission (CPUC) Energy Division, the California Energy Commission (CEC), and the CPUC Office of Ratepayer Advocates. The study was funded with Public Goods Charge (PGC) monies.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Cost\2005 Measure Cost Study Final Report_2005.pdf

		35		DR		All		Using Targeted Energy Efficiency Programs To Reduce Peak Electrical Demand And Addriss Electric System Reliability Problems - Steven Nadel et al - November 2000		Gordon, F., & Nadel, S., & Neme, C. (2000) Using Targeted Energy Efficiency Programs to Reduce Peak Electrical Demand and Address Electric System Reliability Problems.		In the summers of 1998, 1999, and 2000, electric system reliability problems were regular frontpage news. The reliability of the power system, however, should not be viewed as only a shortterm, summertime issue. In much of the country, electricity use (particularly peak demand) is expected to grow rapidly, and power supplies will probably be strained for many years to come.



A range of solutions have been proposed to address electric system reliability problems and reduce the likelihood of power outages. These solutions include constructing new power plants, expanding the transmission and distribution system, implementing load control programs, improving energy efficiency, and investing in distributed generation resources (e.g., combined heat and power systems [CHP]). An approach limited to only supply-side solutions would create additional pollution as well as political opposition to siting these new facilities.



Energy efficiency, on the other hand, offers a low-cost alternative that reduces the need for additional central station generation and distribution capacity while reducing pollutant emissions and saving consumers and businesses billions of dollars. In this report, we discuss how demand-side efficiency could make a substantial and cost-effective contribution to addressing power reliability problems.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\Using Targeted Energy Efficiency Programs To Reduce Peak Electrical Demand..._2000.pdf

		36		Energy Efficiency		Oil Producers		Energy Efficiency for Oil Producers Program Evaluation  - Quantec, LLC / Summit Blue Consulting / Research into Action, Inc  - April 24, 2007		Quantec, LLC, Summit Blue Consulting, & Research into Action, Inc. (2007). Energy Efficiency for Oil Producers Program Evaluation (CPUC Program No. 1185-04 – Energy Efficiency for Oil Producers).		The Energy Efficiency for Oil Producers Program, implemented by Global Energy Partners (Global), is a $2 million project funded by Southern California Edison as a constituent program within the 2004-2005 Innovative Designs for Energy Efficiency Activities (IDEEA) program. 



Program documents noted that California imports more than 500,000 barrels of oil per day to meet its needs. At the same time, California’s small- to medium-sized oil producers and oil producing wells are being shut down.  The Energy Efficiency for Oil Producers Program was designed as a custom measure hardware/incentive program targeted to the hard-to-reach small- to medium-sized independent oil producers.



Implementers stated that the target market needed incentives and assistance to implement energy conservation measures and overcome the market barriers in order to control costs and remain competitive. The main objective of the program was to assist the small- to medium-sized independent producers to become more energy-efficient and productive.



The reduction in energy and demand use per well expected from this program should translate into reduced operating costs for the small- to medium-sized oil independent producers. This proposed program was a follow on to a recently completed California Public Utilities Commission (CPUC) program that exceeded all of its energy, demand, and rebate goals.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Energy Efficiency for Oil Producers Program Evalaution_2007.pdf

		37		M&V		Commissioning - Retro		PECI San Diego Retrocommissioning Program EM&V - SDG&E Service Area - Final Report - Itron, Inc.  - February, 2007		Itron, Inc. (2007) PECI San Diego Retrocommissioning Program EM&V-SDG&E Service Area (CPUC Evaluation ID #: 1381-4).		The main goal of the Commercial Building San Diego Retrocommissioning (RCx) Program is to improve the performance of energy-using equipment in existing buildings in the San Diego Gas and Electric Company (SDG&E) service area by focusing on optimizing mechanical equipment and related controls. The three main market barriers the program addressed were a lack of awareness of the benefits of retrocommissioning services among building owners and managers, high first cost, and inconsistent approaches that leave building owners with an unclear sense of the product received. The program intended to alleviate barriers through an approach that included ensuring persistence of savings by requiring documentation and tracking.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\PECI San Diego Retrocommissioning Program EM&V_2007.pdf

		38		Energy Efficiency		Commissioning - Retro		Retrocommissioning: Program Strategies To Capture Energy Savings in Existing Buildings - ACEEE - June 2003		Nadel, S., Thorne, J. (2003). Retrocommissioning: Program Strategies to Capture Energy Savings in Existing Buildings.		Discusses the benefits of Retrocommissioning.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\Retrocommissioning-Program Strategies to Capture Energy Savings in Existing Buildings_2003.pdf

		39		M&V		All		2003 Statewide Nonresidential Standard Performance Contract (SPC) Program Measurement and Evaluation Study - Final Report (STUDY ID: SCE0206.01) - QUANTUM CONSULTING INC. / KEMA Inc. - December, 2005		Quantum Consulting Inc. (2005). 2003 Statewide Nonresidential Standard Performance Contract (SPC) Program Measurement and Evaluation Study (STUDY ID: SCE0206.01).		In this report, we present results from a set of evaluation activities focused on California’s Nonresidential Standard Performance Contract (SPC) Program for program year 2003 (PY2003). The PY2003 evaluation scope includes process and impact evaluation components.



The PY2003 evaluation scope was designed to supplement the PY2002 evaluation effort because the available resources and scope for the PY2003 evaluation were significantly smaller than for PY2002. Due to these scope differences between the evaluation years, sample sizes for the PY2003 evaluation are smaller than those in the PY2002 study.



As a result, the primary objective of the PY2003 evaluation effort was to add more sites to the impact evaluation component of the PY2002 evaluation effort. This report focuses on presenting the combined impact-related results for PY2002 and PY2003. We also present the combined research findings and recommendations for both program years, which were originally presented and explained in the PY2002 SPC Impact Evaluation report.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\2003 Statewide Nonresidential Standard Performance Contract (SPC) Program Measurement and Evaluations Study_2005.pdf

		40		Program Evaluation		Lighting - Night		Southern California Edison Residential Night Light Program Evaluation Study - Athens Research - May 5, 1999		Athens Research. (1999). Southern California Edison Residential Night Light Program Evaluation Study.		This report is a general evaluation of Edison’s Night Light program,which subsidizes distribution of night lights in the residential sector. Five different survey sources are used in the analysis.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\Southern California Edison Residential Night Light Program Evaluation Study_1999.pdf

		41		Program Evaluation		HVAC		SCE CEUS based Nonres Vintage & CZ Distributions				See tables		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\SCE CEUS based Nonres Vintage & CZ Distributions_Rev0.xls

		42		Load Shape		Non-Residential		SCE Non-Residential Shape Viewer				Non-Residential Load Shapes.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\DEER\DEER 2005\SCE-Non-Res2_Rev0.xls

		43		Load Shape		Residential		SCE Residential Shape Viewer				Residential Load Shapes.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\DEER\DEER 2005\SCE-Res2_Rev0.xls

		44		Baseline		Pool Pumps		Evaluation Of Year 2001 Summer Initiatives Pool Pump Program - ADM Associates, Inc. (for PG&E) - April 2002		ADM Associates, Inc. (2002). Evaluation of Year 2001 Summer Initiatives Pool Pump Program.		This report provides a baseline characterization of current equipment in the residential swimming pool markets and assesses the impacts of the 2001 timer and

pump and motor rebate programs offered by three California utilities.



These programs were authorized by the California Public Utilities Commission as part of its Summer Initiative (SI) aimed at reducing peak load in the summer of 2001. The objective of this report is to provide the reader with a description of how

these programs have impacted summer peak load and what factors determine the magnitude of that impact.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\Evaluation of Year 2001 Summer Initiatives Pool Pump Program_2002.pdf

		45		Energy Efficiency		Lighting		Universal Lighting Technologies - Spec Sheet - Oct 2006				Spec sheet for electronic ballast for linear fluorscent bulbs.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\Linear Fluorescent\Specs for IS RLO EB_Rev0.pdf

		46		Market Transformation		All		Selecting Targets For Market Transformation Programs: A National Analysis - Margaret Suozzo and Steven Nadel  - ACEEE - July1998		Nadel, S., & Suozzo, M. (1998). Selecting Targets for Market Transformation Programs: A National Analysis.		This report documents the results of a study conducted by the American Council for an Energy- Efficient Economy (ACEEE) for the Consortium for Energy Efficiency (CEE). The study's primary purpose is to analyze a range of technologies and practices, collectively referred to as "measures" for their potential as new national market transformation initiatives.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\Selecting Targets for Market Transformation Programs-A National Analysis_1998.pdf

		47		Energy Efficiency		All		The New Mother Lode - The Potential for More Efficient Electricity Use in the Southwest  - Southwest Energy Efficiency Project - 2002		Southwest Energy Efficiency Project. (2002). The New Mother Lode- The Potential for More Efficient Electricity Use in the Southwest.		Residential and nonresidential building prototypes were developed using the DOE-2.2 building energy simulation computer program. The DOE-2.2 prototypes were used to evaluate energy savings estimates for a number of energy efficiency measures.



Nonresidential building prototypes were developed based on previous studies and data from the Southwest Energy Efficiency Project, ACEEE, Nevada Power Co., analysis done for an energy efficiency advisory group in Utah (Nichols and von Hippel 2001), and a report done for Xcel Energy in Colorado (Nexant 2001). Residential building prototypes were developed using data from a number of sources including Southwest Energy Efficiency Project, ACEEE, Nevada Power Co., analysis done for an energy efficiency advisory group in Utah (Nichols and von Hippel 2001), and a report done for Xcel Energy in Colorado (Nexant 2001).



Modifications were made to the prototypes to reflect the unique characteristics of buildings and building practices in the southwest region. Eight nonresidential and four residential building prototypes were developed.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\The New Mother Lode-The Potential for More Efficient electricity Use in the Southwest_2002.pdf

		48		Program Evaluation		Commissioning - Retro		RCx Economic Analysis Report - West Covina (Citrus) Courthouse - EMC Engineers, Inc. - February 6, 2006		EMC Engineers, Inc. (2006). RCx Economic Analysis Report-West Covina (Citrus) Courthouse 1427 W. West Covina Pkwy.; West Covina, Ca.		Southern California Edison (SCE), Southern California Gas Company (SCG), and the County of Los Angeles (LACo), also known as the “Partnership”, are implementing a facility retro-commissioning (RCx) program under the sponsorship of the California Public Utilities Commission (CPUC).  The program is funded by California utility customers through the Public Goods Charge (PGC).  



The purpose of the RCx program is to optimize the operation of heating, ventilating, and air-conditioning (HVAC) systems in existing LACo buildings.  Retro-commissioning is a process of verifying that installed equipment is operating efficiently and is capable of providing the services necessary to meet building occupants’ needs.  Building optimization through the RCx program should fulfill the following goals.



·Reduce energy and demand costs (electrical and natural gas),

·Bring equipment to its proper operational state,

·Reduce occupant complaints,

·Improve indoor environmental quality,

·Reduce premature equipment failures,

·Improve facility operation and maintenance procedures, and 

·Reduce staff time spent of emergence or complaint calls.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\RCx Economic Analysis Report-West Covina (Citrus) Courthouse_2006.pdf

		49		Energy Efficiency		All		DEER Database		DEER database ( http://eega.cpuc.ca.gov/deer)		Link to the online DEER measures		http://eega.cpuc.ca.gov/deer

		50		Energy Efficiency		Appliance		Energy Conservation Standards Rulemaking Framework Document for Residential Refrigerators, Refrigerator-Freezers, and Freezers-Federal Appliance code, Department of energy, October,2005		Federal Appliance code, Department of energy, October,2005  (http://www.eere.energy.gov/buildings/appliance_standards/residential/refrigerators_freezers.html)		The U.S. Department of Energy (DOE) Appliances and Commercial Equipment Standards Program, within the Office of Energy Efficiency and Renewable Energy (EERE) Building Technologies Program (BT), develops and promulgates test procedures and energy conservation standards for consumer appliances and commercial equipment. The process for developing standards involves analysis, public notice, and consultation with interested parties. Such parties, known as stakeholders, include manufacturers, consumers, energy conservation and environmental advocates, State and Federal agencies, and any other groups or individuals with an interest in these standards and test procedures.

                                                                                                                    This framework document seeks to describe DOE’s anticipated procedural and analytical approaches for evaluating energy conservation standards for residential refrigerators, refrigerator-freezers, and freezers.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Federal\Energy Conservation Standards Rulemaking Framework Document_2008.pdf

		51		Code		Appliance		2006 Appliance Efficiency Regulations		California Energy Commission. (2006). Appliance Efficiency Regulations, California Code of Regulations (Title 20).		These Appliance Efficiency Regulations, (California Code of Regulations, Title 20, Sections 1601 through 1608) dated December 2006, contain amendments that were adopted by the California Energy Commission on July 5, 2006, and October 11, 2006, and approved by the California Office of Administrative Law on December 11, 2006 and December 14, 2006. These Appliance Efficiency Regulations replace all previous versions of California Appliance Efficiency Regulations.



The Appliance Efficiency Regulations include standards for both federally-regulated appliances and non-federally-regulated appliances. Twenty-one major categories of appliances are included in the scope of these regulations. The standards within these regulations apply to appliances that are sold or offered for sale in California, except those sold wholesale in California for final retail sale outside the state and those designed and sold exclusively for use in recreational vehicles or other mobile equipment.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 20\Appliance Efficiency Regulations CEC-400-2006-002-REV2_2006.pdf

		52		M&V		Appliance		EM&V Study of the 2004-05 Statewide Residential Appliance Recycling Program, Final Report, Draft #1 for CPUC Review, Chapter 2, pg. 9		EM&V Study of 2004-05 Statewide Residential Appliance Recycling Program, Final Report, Draft #1 for CPUC Review, pg. 9		Excerpt from EM&V Study of 2004-05 Statewide Residential Appliance Recycling Program, Final Report, Draft #1 for CPUC Review, Chapter 2, pg. 9		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\EM&V Study of the 2004-05 Statewide Residential Appliance Recycling Program_Chapter 2.pdf

		53		M&V		Appliance		Evaluation Study of the 2004-05 Statewide Residential Appliance Recycling Program 2004-2005 Programs #1114, #1157, #1232 and #1348 - Final Report - ADM Associates, Inc. - April 2008		ADM Associates, Inc. (2008). Evaluation Study of the 2004-05 Statewide Residential Appliance Recycling Program.		This report presents the results of the evaluation, measurement and verification study (EM&V) study of the Statewide Residential Appliance Recycling Program (RARP) that PG&E, SCE and SDG&E offered to their residential customers in 2004-2005. The program offered incentives to eligible customers to recycle older, less-efficient but still-working refrigerators and freezers. The goal was to remove such units from the grid sooner than otherwise might be the case, thereby reducing consumption and demand on the grid.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Evaluation Study of the 2004-05 Statewide Residential Appliance Recycling Program_2008.pdf

		54		Energy Efficiency		Appliance		Gross Saving Estimation for Appliance Recycling Programs: The Lab Versus In Situ Measurement Imbroglio and Related Issues - Athens Research - 2004/5		Alereza, T., Dohrmann, D., Peterson, J., Reed, J.H., Samiullah, S., Westberg, S. (2004-2005). Gross Savings Estimation for Appliance Recycling Programs: The Lab Versus In Situ Measurement Imbroglio and Related Issues.		Estimates of gross savings for California appliance recycling programs have relied upon methods relating DOE test and characteristic data from multi-era sample of refrigerators and freezers (R/F) to the program population (Athens Research 1996, 1998; KEMA, 2004). The result is a reliable approach that yields lab-based program population unit energy consumption (UEC) estimates for the evaluated program and for plausible scenarios involving change in program focus. And yet, skepticism about the external validity of this approach prevailed throughout the same decade: do lab-based regression estimates reflect the actual in situ consumption of the R/F?



If there are systematic lab-in situ differences in the recycling population, is this relationship contingent upon other variables? Related issues include: extrapolation

to full year UEC given error in short term in situ metering; degradation, and the factors other than age that select for a recycling population that is characterized by performance problems; the major physical determinants of differences between in situ and laboratory tests. This paper reports on both data development and analysis relating to: 

• extension of the lab data regression/population UEC estimation method to the 2004-05 IOU’s recycling program,

• incorporation of a small dually metered sample (ADM, 2006) as a basis for investigating and preliminarily establishing the “lab-in situ relationship(s)”,

• evidence on key issues: extrapolation from short term metering to full year consumption, the level of performance problems typical of recycling appliance populations, and 

• summary analysis on the causal determinants of differences between lab and in situ results.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Gross Savings Estimation for Appliance Recycling Program-The Lab Versus In Situ Measurement Imbroglio and Related Issues_.pdf

		55		M&V		Appliance		“Net to Gross Analysis” Chapter, EM&V Study of 2004-05 Statewide Residential Appliance Recycling Program Draft Report		“Net to Gross Analysis” Chapter, EM&V Study of 2004-05 Statewide Residential Appliance Recycling Program Draft Report		Chapter Three - NET TO GROSS ANALYSIS		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\EM&V Study of the 2004-05 Statewide Residential Appliance Recycling Program Draft Report_Chapter 3.pdf

		56		M&V		Applicance		Net Savings Estimation in Appliance Recycling Programs: A Review and Empirical Analysis with Recent California Data - ADM Associates, 2004-2005		Dohrmann, D., Peterson, J., Reed, J.H., Samiullah, S., Westberg, S. (2004-2005). Net Savings Estimation in Appliance Recycling Programs: A Review and Empirical Analysis with Recent California Data.		The net-to-gross (NTG) ratio has a powerful but often poorly understood influence on the overall savings impacts of energy efficiency programs in general and appliance turn-in programs in particular.



In California, KEMA, Inc. (previously XENERGY) developed an influential general approach to estimating net savings for appliance recycling programs.  This paper addresses issues related to using that approach for the estimation of net savings for appliance recycling programs. Historical and recently developed data collected for an evaluation of appliance recycling programs in California have been used to examine the approach.



These survey data were used to replicate, supplement, and re-evaluate the approach developed by KEMA for estimating net savings.  The expanded sample sizes for non-participants as well as participants have been used to analyze inter-utility and participation mode (primary, secondary refrigerator, or freezer) variations in NTG ratios.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Net Savings Estimation in Appliance Recycling Programs-A Review and Empirical Analysis with Recent California Data_.pdf

		57						Manual on Uniform Traffic Control Devices for Streets and Highways-2003 Edition: U.S. Department of Transportation		U.S. Department of Transportation. (2003). Manual on Uniform Traffic Control Devices for Streets and Highways-2003 Edition.		The purpose of traffic control devices, as well as the principles for their use, is to promote highway safety and efficiency by providing for the orderly movement of all road users on streets and highways throughout the Nation.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Federal\Manual on Uniform Traffic Control Devices for Streets and Highways_2003.pdf

		58						California Code of Regulations-Title 20. Public Utilities and Energy-August 2008		California Energy Commission. (2008). California Code of Regulations-Title 20. Public Utilities and Energy.		Compilation of the California Energy Commission's Regulations.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 20\California Code of Regulations Title 20-Public Utilities and Energy CEC-140-2008-001-REV1_2008.pdf

		59						2007 Appliance Efficiency Regulations-California Energy Commission-December 2007		California Energy Commission. (2007). 2007 Appliance Efficiency Regulations.		These Appliance Efficiency Regulations, (California Code of Regulations, Title 20, Sections 1601 through 1608) dated December 2007, contain amendments that were adopted by the California Energy Commission on October 10, 2007. These Appliance Efficiency Regulations replace all previous versions of California Appliance Efficiency Regulations.                                                                                                                       

The Appliance Efficiency Regulations include standards for both federally-regulated appliances and non-federally-regulated appliances. Twenty-one categories of appliances are included in the scope of these regulations. The standards within these regulations apply to appliances that are sold or offered for sale in California, except those sold wholesale in California for final retail sale outside the state and those designed and sold exclusively for use in recreational vehicles or other mobile equipment.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 20\Title 20-2007 Appliance Efficiency Regulations (Updated in 2007) CEC-400-2007-016-REV1_2007.pdf

		60						2005 Building Energy Efficiency Standards for Residential and Nonresidential Buildings-October 2005		California Energy Commission. (2005). 2005 Building Energy Efficiency Standards for Residential and Nonresidential Buildings.				\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\2005 Building Energy Efficiency Standards for Residential and Nonresidential Buildings CEC-400-2006-015_2005.pdf

		61						2005 Building Energy Efficiency Standards-Residential Compliance Manual-March 2005		California Energy Commission. (2005). 2005 Building Energy Efficiency Standards-Residential Compliance Manual.		This compliance manual is intended to help owners, designers, builders, inspectors, examiners, and energy consultants comply with and enforce California’s energy efficiency standards for low-rise residential buildings. The lighting and domestic hot water requirements in this compliance manual also apply to high-rise residential buildings. The manual is written as both a reference and an instructional guide and can be helpful for anyone that is directly or indirectly involved in the design and construction of energy efficient residential buildings.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\2005 Building Energy Efficiency Standards-Residential Compliance Manual CEC-400-2005-005-CMF_2005.PDF

		62						Nonresidential Alternative Calculation Manual (ACM) Approval Method-CEC-December 2008		California Energy Commission. (2008). Nonresidential Alternative Calculation Manual (ACM) Approval Method.		This Manual explains the requirements for approval of Alternative Calculation Methods (also referred to as compliance software programs) used to demonstrate compliance with the Energy Efficiency Standards for nonresidential buildings, hotels & motels, and high-rise residential buildings. The approval process for nonresidential compliance software programs is specified in Title 24, Part 1, §§ 10-101through 10-110 of the California Code of Regulations. Nonresidential compliance software programs are used in the performance approach to demonstrate compliance with the Energy Efficiency Standards for nonresidential buildings as outlined in Title 24, Part 6, Subchapter 5, § 141. The Energy Commission develops and implements the Energy Efficiency Standards.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\Nonresidential Alternative Calculation Manual (ACM) Approval Method CEC-400-2008-003-CMF_2008.PDF

		63						Residential Alternative Calculation Manual (ACM) Approval Method-CEC-December 2008		California Energy Commission. (2008). Residential Alternative Calculation Manual (ACM) Approval Method.		This Manual explains the requirements for approval of residential Alternative Calculation Methods (ACMs or compliance software). Residential compliance software is used to demonstrate compliance with the performance approach to the California Energy Efficiency Standards for Low-Rise Residential Buildings.

                                                                                                                    The approval procedure is one of self-testing and self-certification by the compliance software vendor. The vendor conducts the specified tests, evaluates the results and certifies in writing that the compliance software passes the tests. The California Energy Commission (Commission) will perform spot checks and may require additional tests to verify that the proposed compliance software is suitable for compliance purposes. The vendor is required to develop a compliance supplement (program user manual) explaining how to use the program for showing compliance with the standards. The compliance supplement will also be checked by the Commission for accuracy and ease of use.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\Residential Alternative Calculation Manual (ACM) Approval Method CEC-400-2008-002-CMF_2008.PDF

		64						2005 Building Energy Efficiency Standards-Nonresidential Compliance Manual-CEC		California Energy Commission. (2005). 2005 Building Energy Efficiency Standards-Nonresidential Compliance Manual.		The Nonresidential Compliance Manual includes compliance method descriptions, calculation procedures, technical data, examples, and sample compliance forms for meeting the energy efficiency Standards for Nonresidential Buildings, High-Rise Residential Buildings, and Hotels/Motels. This compliance manual is not a substitute for the Standards, and it should be used in conjunction with a current copy of the 2001 Energy Efficiency Standards.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\Title 24-2005 Building Energy Efficiency Standards Nonresidential Compliance Manual CEC-400-2005-006-CMF_2005.pdf

		65						2008 Building Energy Efficiency Standards-Nonresidential Compliance Manual-CEC		California Energy Commission. (2008). 2008 Building Energy Efficiency Standards-Nonresidential Compliance Manual.		This manual is designed to help owners, designers, builders, inspectors, examiners, and energy consultants comply with and enforce California’s energy efficiency standards for nonresidential buildings. Written as both a reference and an instructional guide, this manual can be helpful for anyone that is directly or indirectly involved in the design and construction of energy efficient nonresidential buildings. This manual is intended to supplement several other documents that are available from the California Energy Commission (Energy Commission). These are: (1)

2008 Title 24 Building Energy Efficiency Standards (Standards) which were adopted April 23, 2008 and become effective July 1, 2009; (2) Reference Appendices for the Standards; and (3) Nonresidential Alternative Calculation Method Manual. This manual provides a summary of the principle changes in the 2008 Standards relative to the 2005 Standards. The technical chapters cover building envelope, mechanical systems, indoor lighting, outdoor lighting, sign lighting, and refrigerated warehouses. Mandatory measures and prescriptive requirements are described within each technical area, subsystem or component. Other subjects that are covered include the compliance and enforcement process, compliance documentation, acceptance testing requirements and whole building performance approach.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\Title 24-2008 Building Energy Efficiency Standards Nonresidential Compliance Manual CEC-400-2008-017-CMD_2008.PDF

		66						2008 Building Energy Efficiency Standards-Residential Compliance Manual-CEC		California Energy Commission. (2008). 2008 Building Energy Efficiency Standards-Residential Compliance Manual.		The Building Energy Efficiency Standards (Standards) were first adopted and put into

effect in 1978 and have been updated periodically in the intervening years. The Standards are a unique California asset and have benefitted from the conscientious involvement and enduring commitment to the public good of many persons and organizations along the way. The 2008 Standards development and adoption process continued that long-standing practice of maintaining the Standards with technical rigor, challenging but achievable design and construction practices, and public engagement and full consideration of the views of stakeholders.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\Title 24-2008 Building Energy Efficiency Standards Residential Compliance Manual CEC-400-2008-016-CMD_2008.PDF

		67						Reference Appendices for the 2008 Building Energy Efficiency Standards for Residential and Nonresidential Building-CEC		California Energy Commission. (2008). Reference Appendices for the 2008 Building Energy Efficiency Standards for Residential and Nonresidential Building.		2008 Reference Appendices		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\Reference Appendices for the 2008 Building Energy Efficiency Standards CEC-400-2008-004-CMF_2008.PDF

		68						Table of SPC Itemized Estimated Costs-no author/date				Itemized Estimated Costs		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Cost\Table of SPC Itemized Estimated Costs.xls

		69						California Lamp Report 2004		Itron, Inc. (2005). California Lamp Report 2004.		The California Lamp Report 2004 presents the analysis of lamp sales for residential use in California and the U.S. from 1998 through 2004.1 This research is one component of the larger California Residential Market Share Tracking (RMST) project, which has monitored the market penetration of energy efficient measures in California since 1999. The RMST supports California’s investor-owned utilities (IOUs) in their program planning and efforts to measure statewide and IOU-specific program milestones for promoting short-term adoption of measures and longer-term market acceptance of energy efficient technologies. In addition to lamps, the RMST estimates the average efficiency rating and market penetration of high

efficiency residential gas furnaces, central air conditione rs, refrigerators, clothes washers, dishwashers, and room air conditioners.2 In addition to the California IOUs, beneficiaries of this research includes federal and state agencies, regional and state energy efficiency organizations, trade organizations, and equipment manufacturers, distributors, and retailers.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\EUL\California Lamp Report_2004.pdf

		70						Evaluation, Measurement and Verification Report-California Multi Measure Farm Program 1354-04 and 1360-04		kW Engineering. (2007). Evaluation, Measurement and Verification Report-California Multi Measure Farm Program 1354-04 and 1360-04.		This report summarizes the approach, data collection and results for the Evaluation,

Measurement and Verification of EnSave, Inc’s California Multi Measure Farm Program (354-04 and 1360-04). All activities, with the exception of the Process Questionnaire and survey, were developed and conducted by kW Engineering, an independent energy engineering firm based in Oakland, CA.

                                                                                                                    The objective of the program was to promote and provide incentives for the installation of high efficiency options for five measures associated with milking at dairies. The program was implemented in Pacific Gas and Electric and Southern California Edison’s service territories, California’s two largest Investor Owned Utilities (IOUs). The program targeted small, independent dairies that have typically been underserved by energy efficiency programs in the past.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\GRR\Evaluation, Measurement and Verification Report-California Multi Measure Farm Program 1354-04 and 1360-04_2007.pdf

		71						CFL-Loadshape Data-KEMA				Excel Spreadsheet with Loadshape Data-No Author/Date		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\CFL-Loadshape_Data-KEMA-2to5Avg_rev0.xls

		72						Lighting Controls Effectiveness Assesment-Final Report on Task Lighting Study-September 2002		ADM Associates, Inc. (2002). Lighting Controls Effectiveness Assesment.		Energy managers have long known that using task lighting as a supplement to general lighting in open office environments can contribute to energy efficiency. The use of task lighting allows the lighting designer to use lower ambient light levels, while allowing occupants to achieve high illuminance levels on their task surfaces. Because these areas are small compared to the area of general illumination, the overall system can be more efficient. Task lighting, however, is subject to the control of individuals, so the overall energy consumption is dependent on individual behavior. Little is known about this behavior and its effects on energy and demand. Increased attention to task lighting in the California Title 24 energy code and in the publicly funded energy efficiency programs has prompted the need for more field data on occupant behavior related to task lighting.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\Lighting Controls Effectiveness Assessment_2002.pdf

		73						RCX Planning and Investigation Report-Alhambra Courthouse		EMC Engineers, Inc. (2006). RCX Planning and Investigation Report-Alhambra Courthouse.		The purpose of the RCx program is to optimize the operation of heating, ventilating, and airconditioning (HVAC) systems in existing LACo buildings. Retro-commissioning is a process of verifying that installed equipment is operating efficiently and is capable of providing the services necessary to meet building occupants’ needs. Building optimization through the RCx program should fulfill the following goals.         

• Reduce energy and demand costs (electrical and natural gas),

• Bring equipment to its proper operational state,

• Reduce occupant complaints,

• Improve indoor environmental quality,

• Reduce premature equipment failures,

• Improve facility operation and maintenance procedures, and

• Reduce staff time spent of emergence or complaint calls.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\RCx Planning and Investigation Report-Alhambra Courthouse_2006.pdf

		74						SDG&E 2004-05 Express Efficiency Lighting Program Time of Use Study		RLW Analytics. (2007). SDG&E 2004-05 Express Efficiency Lighting Program Time of Use Study (Study ID: SDG0222.01).		This is the final report for the San Diego Gas & Electric Express Efficiency Lighting Time of Use Study. This study reports on annual operating hours of two general lighting technology groups across ten unique market segments. SDG&E provided the population data and number of sites to be sampled in each market segment. One

hundred twenty two sites were metered for this effort. The annual operating hours is

estimated using short term metering with data loggers at randomly selected sample points. The primary objective for this study is the short term metering results across

each market segment.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\SDG&E 2004-05 Express Efficiency Lighting Program Time of Use Study_2007.pdf

		75						Small Business Super Saver Program Hours Of Operation Study		KEMA Services, Inc. (2006). Small Business Super Saver Program Hours Of Operation Study (Study ID: SDG0221).		San Diego Gas & Electric Company (SDG&E) began implementing the Small Business Super Saver Program in early 2006. The program has been successful in encouraging the adoption of energy efficient measures in the small business sector. In April 2006, the Small Business Energy Efficiency Program Evaluation, ID #1340-04 was completed. The evaluation found a discrepancy between the lighting run hours used in the program assumptions (from DEER) and the actual hours found in the study, thus affecting the savings achieved. In addition, the study hypothesized that, for small businesses, customer reported hours of operation of lighting equipment are accurate.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\Small Business Super Saver Program Hours of Operation Study_2006.pdf

		76						California Measurement Advisory Committee Public Workshops on PY 2001 Energy Efficiency Programs		CALMAC Workshop Report. (2000). California Measurement Advisory Committee Public Workshops on PY 2001 Energy Efficiency Programs.		The “Administrative Law Judge’s Ruling Establishing Schedule and process for PY 2001 Energy Efficiency Program Planning” issued on August 15, 2000, directed the California Measurement Advisory Council (CALMAC) to sponsor workshops that would provide interested stakeholders a public forum to discuss and develop consensus recommendations on the issues identified in Ordering Paragraphs (OP) 7, 8, 9, 12, 14, 51, 54, 72 and 73. Discussions on OP 9 were extended to an additional workshop, pursuant to the September 14, 2000, Administrative Law Judge’s Ruling Concerning Cost-Effectiveness Inputs for Program Year 2001 Planning.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\California Measurement Advisory Committee Public Workshops on PY 2001 Energy Efficiency Programs_2000.pdf

		77						Evaluation of 2004-2005 Designed for Comfort: Efficient Affordable Housing Program		KEMA, Inc. (2006). Evaluation of 2004-2005 Designed for Comfort: Efficient Affordable Housing Program.		The 2004-2005 DfC Program worked within the affordable multifamily and single-family housing sectors to incorporate strategies that involve both long-term changes in market structure and shorter-term acquisition of energy savings. The main policy component of the program involved the development of an Energy Efficiency-Based Utility Allowance (EEBUA), which was designed to encourage targeted property owners/developers to implement energy efficiency improvements at their properties. The way the EEBUA works is somewhat complicated, but essentially it attempts to compensate owners/developers for making energy efficiency improvements by allowing them to charge higher rents. Tenants also benefit in that lower utility bills should more than compensate for the increase in rent.

                                                                                                                          In addition, there was a financial incentive component of the program that was designed to encourage the adoption of energy efficiency measures in both multifamily and single-family voluntary rehab housing projects. In the multifamily component, incentives were provided for improvements in the efficiency of heating, cooling, and domestic hot water (DHW) systems. Projects were required to include an appropriate mix of measures to reduce energy use by at least 20% in these three systems. The program worked with HERS raters and Energy Consultants to identify appropriate measures, simulation programs were used to estimate the reduction in energy use, and pre- and post-inspections were required to ensure that all measures were installed to the correct specifications.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Evaluation of 2004-2005 Designed for Comfort-Efficient Affordable Housing Program_2006.pdf

		78						Evaluation of Pacific Gas & Electric Company’s 1997 Commercial Energy Efficiency Incentives Program: Lighting Technologies		Quantum Consulting Inc. (1999). Evaluation of Pacific Gas & Electric Company’s 1997 Commercial Energy Efficiency Incentives Program: Lighting Technologies (PG&E Study ID#: 333A).		This study was conducted in compliance with the requirements specified in “Protocols and Procedures for the Verification of Costs, Benefits, and Shareholders Earnings from Demand-Side Management Programs” (Protocols), as adopted by California Public Utilities Commission Decision 93-05-063, revised March 1998, pursuant to Decisions 94-05-063, 94-10-059, 94-12-021, 95-12-054, 96-12-079 and 98- 03-063.

                                                                                                                    This study evaluated the gross and net energy savings from lighting energy efficiency technologies for which rebates were paid in 1997 by Pacific Gas & Electric Company’s Commercial Energy Efficiency Incentive (CEEI) Programs. Retrofits were performed under three different PG&E programs, the Retrofit Express (RE), Customized Efficiency Options (CEO), and Advanced Performance Options (APO) Programs.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Evaluation of Pacific Gas & Electric Company's 1997 Commercial Energy Efficiency Incentives Program-Lighting Technologies_1999.pdf

		79						Evaluation of the 2004-2005 Statewide Multifamily Rebate Program – Volume I - Appendices		KEMA Services Inc. (2007). Evaluation of the 2004-2005 Statewide Multifamily Rebate Program – Volume I (Program 1118-04).		The 2004-2005 California Statewide Multifamily Rebate Program was launched in 2002 to address the unique needs of the multifamily sector. This market was served prior to 2002 by the Residential Contractor Program, which included both single and multi-family homes. Thus, the 2002 program was innovative in having its design tailored to the unique barriers faced by the multifamily sector, primarily the split-incentive barrier. The program theory, as described in the program plans, is that financial incentives, along with program marketing and education, will be used to help multifamily property owners and managers overcome the split-incentive barrier. Although these owners and managers are responsible for facility improvements, they usually do not pay energy bills for the tenant spaces and therefore have little incentive to install more expensive energy-efficient measures in these spaces. The rebates help reduce—and in some cases totally eliminate—these higher first costs for energy-efficient equipment. The program also helps to encourage the participation of multifamily property owners and managers by offering rebates for energy-efficient measures installed in common areas. The program hopes that “program momentum and market penetration will likely increase at a faster rate” as multifamily property owners become more familiar and comfortable with energy-efficient measures and learn the long-term benefits of energy efficiency.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Evaluation of the 2004-2005 Statewide Multifamily Rebate Program_Volume 1_2007.pdf

		80						Evaluation, Measurement, and Verification (EM&V) Report: Los Angeles County ISD

2002-2003 Energy Efficiency Program CPUC Non-Utility Program #156-02		Aloha Systems. (2004). Evaluation, Measurement, and Verification (EM&V) Report: Los Angeles County ISD 2002-2003 Energy Efficiency Program (CPUC Non-Utility Program #156-02).		The Los Angeles County Internal Services Department Energy Efficiency Program sponsored through the California Public Utilities Commission’s Third Party Local Program consists of installation of lighting retrofits, lighting control systems, time clocks on chillers, variable-frequency drives on air handler fans, and the replacement of one 1200-ton chiller. All of the measures are installed in LA County buildings located within the Southern California Edison service territory.

                                                                                                                    The project clearly met its revised goals, and significantly exceeded its original goals while maintaining the original budget. We developed hard factual evidence supporting the success of this program and demonstrating its viability for future expansion within Los Angeles County as well as other local government agencies.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Evaluation, Measurement, and Verification (EM&V) Report-Los Angeles County ISD 2002-2003 Energy Efficiency Program_2004.pdf

		81						Measurement & Verification Load Impact Study for NCPA SB5X Commercial and Industrial Lighting Programs		Carlson, K., Mowris, R. (2005). Measurement & Verification Load Impact Study for NCPA SB5X Commercial and Industrial Lighting Programs (Study ID: NCP0001.02).		This study was conducted at the request of Northern California Power Agency (NCPA) and the California Energy Commission (CEC). The study was managed by NCPA. It was funded by Senate Bill 5X (SB5X) and is available online at www.calmac.org. This report provides Measurement and Verification (M&V) load impact results for the NCPA SB5X Commercial and Industrial (C&I) Lighting Programs implemented by Alameda, Gridley, Healdsburg, Lassen Municipal Utility District (LMUD), Lodi, Lompoc, Modesto Irrigation District (MID), Palo Alto, Roseville, Santa Clara (Silicon Valley Power), and Truckee Donner Public Utility District (TDPUD). The programs realized peak kW and kWh savings by paying incentives for the installation of high efficiency lighting systems, lamp removal (i.e., delamping), or controls. The lighting measures have an effective useful life of 16 years.1 Approximately 626 projects and 125,966 lighting fixtures were installed from 2001 through 2003 by programs sponsored by 11 utilities with $2,100,482 of SB5X funds administered by NCPA.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Measurement & Verification Load Impact Study for NCPA SB5X Commercial and Industrial Lighting Programs_2005.pdf

		82						Measurement & Verification Load Impact Study for NCPA SB5X LED Traffic Signals		Carlson, K., Mowris, R. (2005). Measurement & Verification Load Impact Study for NCPA SB5X LED Traffic Signals (Study ID: NCP0001.06).		This report provides Measurement and Verification (M&V) load impact study results for the NCPA SB5X Light Emitting Diode (LED) Traffic Signals Programs implemented by Lompoc, Modesto Irrigation District (MID), and Santa Clara. The programs realized peak kW and kWh savings by paying incentives to local city or county jurisdictions for the installation of high efficiency LED traffic signals. The three programs provided incentives totaling $450,697 for 4,924 LED traffic signals installed from 2001 through 2003 with SB5X funds administered by NCPA.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Measurement & Verification Load Impact Study for NCPA SB5X LED Traffic Signals_2005.pdf

		83						Measurement & Verification Load Impact Study for Northern California Power Agency Senate Bill 5X Programs		Carlson, K., Mowris, R. (2005). Measurement & Verification Load Impact Study for Northern California Power Agency Senate Bill 5X Programs (Study ID: NCP0001.01).		This report provides Measurement and Verification (M&V) load impact study results for a portfolio of sixty-three (63) energy efficiency and renewable energy peak electricity demand reduction and load control (i.e., emergency based) programs. The programs were implemented by seventeen California public utilities with funding from SB5X and administered by NCPA under the auspices of the CEC.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\NTG\Measurement & Verification Load Impact Study for Northern California Power Agency Senate Bill 5X Programs_2005.pdf

		84						Nonresidential Direct Installation-No Author/Date				Small businesses provide a significant source of historically untapped potential for energy efficiency. Limited capital resources, lack of acceptance of the magnitude of the personal financial benefits of energy efficiency improvements and generally high discount rates for financial decisions are the primary barriers to participation. In addition, the majority of these customers occupy short-term leased facilities. Consequently, there is also a split incentive barrier to adoption of energy efficiency improvements. The Nonresidential Direct Installation program addresses these barriers by providing no-cost energy efficient retrofits and, beginning in 2006, on-bill financing.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\Nonresidential Direct Installation_.pdf

		85						Statewide Survey of Multi-Family Common Area Building Owners Market Volume I: Apartment Complexes		ADM Associates, Inc. (2000). Statewide Survey of Multi-Family Common Area Building Owners Market Volume I: Apartment Complexes.		The survey of apartment complexes was one part of a larger survey that also included collecting data on common areas of condominium and homeowner associations. A major issue for the overall study related to preparing appropriate sampling frames and using those frames to select samples of multi-family facilities from which to collect data. These issues differed between common areas for apartment complexes and common areas for other types of multi-family housing (e.g., condominium associations).

                                                                                                                    The total sample for the overall survey consisted of 840 points. Based on consultations with the SCE Project Manager, the Study Liaison from the California Board for Energy Efficiency (CBEE), and interested parties from the other California utilities, it was determined to allocate 540 sample points to the survey of apartment complexes and 300 sample points to the survey of condominium and homeowner associations.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\Final Report Appendices_Statewide Survey of Multi-Family Common Area Building Owners Market_Vol_1 Apartment Complexes_2000.pdf

		86						California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects-October 2001		California Public Utilities Commission. (2001). California Standard Practice Manual: Economic Analysis of Demand-Side Programs and Projects.		This manual identifies the cost and benefit components and cost-effectiveness calculation procedures from four major perspectives: Participant, Ratepayer Impact Measure (RIM), Program Administrator Cost (PAC), and Total Resource Cost (TRC). A fifth perspective, the Societal, is treated as a variation on the Total Resource Cost test. The results of each perspective can be expressed in a variety of ways, but in all cases it is necessary to calculate the net present value of program impacts over the lifecycle of those impacts.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\CPUC Policy Manual\California Standard Practice Manual-Economic Analysis of Demand Side Programs and Projects_2001.pdf

		87						Update of Appliance Efficiency Regulations		California Energy Commission. (2005). Update of Appliance Efficiency Regulations (CEC-400-2005-033-SD).		On December 15, 2004, the Energy Commission adopted numerous changes to the Appliance Efficiency Regulations. The five commissioners also signed an Order Adopting Regulations and Directing Additional Rulemaking Activities. The amended regulations were approved by the Office of Administrative Law on March 16, 2005, and took effect April 15, 2005.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\CPUC Policy Manual\Update of Appliance Efficiency Regulations_2005.pdf

		88						WPSCERELG0017 & WPSCEG0018 CFL & LED Reference Mapping Spreadsheet March 2007-No Author				Excel table.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\WPSCERELG0017 & WPSCEG0018 CFL & LED Reference Mapping Spreadsheet March 2007 fws 1.2c.xls

		89						2002 Building Efficiency Assessment Study - An Evaluation of the Savings By Design Program		RLW Analytics. (2004). 2002 Building Efficiency Assessment Study-An Evaluation of the Savings By Design Program.		This document is the final report for the Building Efficiency Assessment (BEA) study for the statewide Non-Residential New Construction (NRNC) program area for 2002. This report contains summary results for both program participants of Savings By Design (SBD) and program non-participants. Savings By Design is the statewide NRNC energy efficiency program administered and implemented by Pacific Gas and Electric Company, San Diego Gas and Electric Company, Southern California Edison Company, and Southern California Gas Company, also known as the California investor-owned utilities (IOUs). The 2002 Building Efficiency Assessment Study does not include Southern California Gas Company program participants.

                                                                                                                     The key objectives of the study are to:

• Develop impact estimates for the gross whole building energy and demand savings resulting from the Savings By Design program,

• Develop impact estimates of both incented and non-incented measure categories,

• Develop estimates of both free-ridership and spillover at the measure and end-use level,

• Develop net savings results, and

• Provide a process evaluation of the SBD program from the perspective of the program participants.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\GRR\2002 Building Efficiency Assessment Study-An Evalaution of the Savings By Design Program_2004.pdf

		90						WeatherNetDataStation5.1-CTZ 13 Tulare				Weather Data for Tulare California		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\WeatherNetDataStation5.1-CTZ 13 Tulare.xls

		91						WeatherNetDataStation11.2-CTZ 9 Rosemead				Weather Data for Rosemead California		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\WeatherNetDataStation11.2-CTZ 9 Rosemead.xls

		92						WeatherNetDataStation12.2-CTZ 10 Rialto				Weather Data for Rialto California		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\WeatherNetDataStation12.2-CTZ 10 Rialto.xls

		93						WeatherNetDataStation14.1-CTZ 16 Bishop				Weather Data for Bishop California		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\WeatherNetDataStation14.1-CTZ 16 Bishop.xls

		94						WeatherNetDataStation17.1-CTZ 6 Long Beach				Weather Data for Long Beach California		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\WeatherNetDataStation17.1-CTZ 6 Long Beach.xls

		95						WeatherNetDataStation17.3-CTZ 8 Santa Ana				Weather Data for Santa Ana California		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\WeatherNetDataStation17.3-CTZ 8 Santa Ana.xls

		96						WeatherNetDataStation18.1-CTZ 15 Cathedral City				Weather Data for Cathedral City California		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\WeatherNetDataStation18.1-CTZ 15 Cathedral City.xls

		97						WeatherNetDataStation19.1-CTZ 14 Ridgecrest				Weather Data for Ridgecrest California		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\WeatherNetDataStation19.1-CTZ 14 Ridgecrest.xls

		98						DEER Consolidated				Excel Spreadsheet		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\DEER\DEER 2005\Copy of DEERConsolidatedv4.xls

		99						Table 3-5 Annual Lighting Hours				Excel Spreadsheet tabulating the Annual Lighting hours for different market sectors.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\DEER\DEER 2005\Table 3-5 Annual Lighting Hours.xls

		100						SPC Reference Tables - 2001 Calculated Savings				Calculated Savings for differenct types of buildings.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Multiple\2001 SPC HVAC Reference Tables.pdf

		101						2003 Express Air Conditioning				Tables containing measures, market sectors, energy savings…		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Multiple\2003 Express Air Conditioning_03.pdf

		102						Non-Res RCA Workbook References				Excel Spreadsheet		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\O&M\Non-Res_RCA _workbook references.xls

		103						2003 Ashrae Handbook - Heating, Ventilating, and Air-Conditioning Applications		American Soceity of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (2003). 2003 Ashrae Handbook - Heating, Ventilating, and Air-Conditioning Applications.		Specific Sections from the Ashrae Handbooks.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\2003 Ashrae Handbook-Heating, Ventilating, and Air-Conditioning Applications_.pdf

		104						Appendix C: Cost-Effectiveness Inputs and Load Impact Workpapers-Residential Lighting				Compact Fluorescent Lighting (CFL)- Screw-in Bulbs and fixtures		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\CFLs\Appendix C-Cost Effectiveness Inputs and Load Impact Workpapers_2001.pdf

		105						CFL-Loadshape Data-KEMA				Loadshape Data		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\CFLs\CFL-Loadshape_Data-KEMA-2to5Avg.pdf

		106						Dimmable PAR and Reflector Shape CFL-Goodmart.com		http://www.goodmart.com/products/dimmable_par_reflector_shape_cfls.htm		Dimmable PAR and Reflector Shape CFL Prices		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\CFLs\Dimmable PAR and Reflector Shape CFL Lamps_2007_www.goodmart.com.pdf

		107						E-Max-Creating Energy Efficiency for Commercial Businesses				Online CFL Products.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\CFLs\E-Max-Creating Energy Efficiency for Commercial Businesses_2007_www.emax.com.pdf

		108						Energy Star Qualified Light Bulbs- 2006 Partner Resource Guide		United States Department of Energy. (2006). Energy Star Qualified Light Bulbs- 2006 Partner Resource Guide.		This document is designed to help you promote ENERGY STAR qualified light bulbs.

                                                                                                                 Section I includes the latest consumer messaging on product features and benefits, as well as fun facts and usage tips.
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		112						Human Eye Response to LED Light: Scotopic versus Photopic Light and Vision		LED Roadway Lighting Ltd. Human Eye Response to LED Light: Scotopic versus Photopic Light and Vision		Photoreceptors (i.e. light sensors) are located at the back surface of the human eye (1). This area is called the retina. The surface of the retina is composed of both rods (~120 million) and cones (~7 million) (2). Rods and cones are the primary means through which the eye receives images and translates optical signals that are transferred to the brain (2). There, the signals are converted to perceived visual images that are recorded.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\LED\LED Roadway Lighting-Human Eye Response to LED Light- Scotopic Vesus Photopic Light and Vision.pdf
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		121						Sylvania Night Lights-The Good Night Lights		Sylvania. (n.d.). Sylvania Night Lights-The Good Night Lights		Today’s SYLVANIA Night Lights are as functional as they are decorative. They provide
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light up an area unnecessarily—wasting energy. SYLVANIA Night Lights can be used
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		128						Energy Savings Potential for Commercial Refrigeration Equipment		Arthur D. Little, Inc. (n.d.). Energy Savings Potential for Commercial Refrigeration Equipment. Pages 28-38
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		130						ASHRAE Standard 117-1992: Method of Testing Closed Refrigerators		American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE). (1992). ASHRAE Standard 117-1992: Method of Testing Closed Refrigerators.		ASHRAE's method for testing closed refrigerators.

		131						Energy Efficiency Policy Manual-Version 2		California Public Utilities Commission. (2003). Energy Efficiency Policy Manual-Version 2.		This document contains the California Public Utilities Commission’s (Commission) policy rules in the development and evaluation of energy efficiency programs in

California. The policy rules in this document guide applicants proposing energy

efficiency programs to the Commission in designing program proposals, applying for
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		137						Standard Test Method for the Performance of Steam Cookers.		American Society for Testing and Materials. (2005). Standard Test Method for the Performance of Steam Cookers. ASTM Designation F1484-05, in Annual book of ASTM Standards.		Test method for the performance of steam cookers
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		140						Standard Test Method for the Performance of Hot Food Holding Cabinets.		American Society for Testing and Materials. (n.d.). Standard Test Method for the Performance of Hot Food Holding Cabinets. ASTM Designation F2140, in Annual Book of ASTM Standards		Test method for the performance of hot food holding cabinets.

		141						Purchasing Specifications for Hot Food Holding Cabinets.		Federal Energy Management Program (FEMP). (2007). Purchasing Specifications for Hot Food Holding Cabinets.		When buying hot food holding cabinets through commercial sources, select products that are ENERGY STAR®-qualified (see For More Information), all of which meet the Performance Requirements shown above. Most manufacturers and retailers display the ENERGY STAR logo on complying models. For models not displaying this logo, check the manufacturer’s literature (Web site, operating manual, product specifications) to determine if the power level or idle energy rate meets this specification.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Plug Loads\Food Service Equipment\Purchasing Specifications for Hot Food Holding Cabinets.pdf

		142						California Retail Food Code		State of California Division 104. Environmental Health. (2007). California Retail Food Code.		The provisions contained in this Part provide for a system of prevention and overlapping safeguards designed to minimize foodborne illness, ensure employee health, demonstrate industry manager knowledge, ensure safe food, specify nontoxic
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policy rules and related reference documents for the development and evaluation of

energy efficiency programs funded by ratepayers in California. Referred to as the

Energy Efficiency Policy Manual, Version 3, this document shall apply to all energy
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		150						Codes and Standards Enhancement Initiative For PY2004: Title 20 Standards Development		Davis Energy Group. (2004). Codes and Standards Enhancement Initiative For PY2004: Title 20 Standards Development.		The Pacific Gas and Electric Company (PG&E) Codes and Standards Enhancement (CASE) Initiative Project seeks to address energy efficiency opportunities through development of new and updated Title 20 standards. Individual reports document information and data helpful to the California Energy Commission (CEC) and other stakeholders in the development of these new and updated standards. The objective of this project is to develop CASE Reports that provide comprehensive technical, economic, market, and infrastructure information on each of the potential appliance standards. This CASE report covers standards and options for residential air handler fans.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 20\Codes and Standards Enhancement Initiative for PY2004_2004.pdf
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		217						Statewide Codes and Standards Market Adoption and Noncompliance Rates		Quantec, LLC. (2007). Statewide Codes and Standards Market Adoption and Noncompliance Rates.		The California Statewide Codes and Standards Program (C&S Program, or Program) is implemented by the state’s investor-owned utilities and seeks to improve energy efficiency by influencing the periodic updates to the Title 20 and Title 24 standards. A consortium of representatives from each of the investor-owned utilities, called the Stakeholder Review Committee (SRC), works to propose the updates and monitor changes in energy use and market trends as a result of the codes. The most recent round of updates to the standards went into effect in late 2005 for the building standards, and in the period 2006-2008 for the appliance standards.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Federal\Statewide Codes and Standards_Final.pdf

		218						Strategies for Improving HVAC Efficiency with Quality Installation and Service		Robert Mowris & Associates. (2006). Strategies for Improving HVAC Efficiency with Quality Installation and Service.		Residential and commercial air conditioning use the largest share of electricity demand in the United States with approximately 33% or 344 GW and 313 TWh. Space heating uses 5.08 quadrillion Btu per year or 57.3% of total residential and  commercial gas consumption in the US. There are approximately 93 million air conditioners and 35 million furnaces in the US. Each year 6 million new

air conditioners and 3.5 million new furnaces are installed. Research shows 50 to 70% of heating, ventilating, and air conditioning systems have improper refrigerant charge and airflow, leaky ducts, over-sized units, mismatched coils, or improper maintenance/operation causing them to be 10 to 40% less efficient than if they received quality installation or service (QIS). Significant energy and peak

demand savings can be achieved with following measures: proper refrigerant charge/airflow, duct testing/sealing, cleaning condenser coils, proper-sized coils, matching coils, economizer maintenance, and cool roofs/attics. The historic market barriers to HVAC QIS measures include: organizational practices, high start-up costs, service availability, performance uncertainty, and lack of information. Innovative strategies are required to overcome these market barriers such as customer education, marketing, incentives, standards, labels, and verification service providers to train and equip HVAC technicians to deliver QIS measures. This paper provides an overview of energy savings, market barriers, and strategies in the US to improve HVAC efficiency with QIS and transform the market.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Quality Installation\ID181_Mowris_final.pdf

		219						Peak Demand and Energy Savings from Properly Sized and Matched Air Conditioners		Jones, E., Mowris, R. (n.d.). Peak Demand and Energy Savings from Properly Sized and Matched Air Conditioners		Air conditioner energy efficiency ratings generally decrease by 2 to 8% per ton as the cooling capacity increases, and most residential and commercial air conditioners in the United States are oversized by 25 to 50%. Published field studies from pilot programs in hot climates have reported peak demand savings of 0.4 to 1.6 kW per unit for properly sized air conditioners. Improperly matched evaporators and condensers (even systems listed in the Air-conditioning and Refrigeration Institute directory) can reduce efficiency by 4 to 27% and increase peak demand by 0.2 to 1.2 kW per unit. Residential and commercial air conditioning electricity consumption in the United States accounts for 45% of average summer peak-day loads and 13% of total electricity usage. Potential savings from properly sized and matched air conditioners are estimated to be 37.2 +/- 2.2 GW and 10.2 +/- 1.8 TWh per year, and 6.6 +/- 1.1 million metric tones of carbon dioxide per year. The economic savings in terms of avoided power plants and unnecessary air conditioning equipment are estimated to be $61 to $122 billion.

		220						Appendix B - Table of Standard Fixture Wattages 2009		Southern California Edison Company, prepared by the Statewide SPC Team. (2009). “2009 SPC Procedures Manual,” Appendix B Table of Standard Fixture Wattage and Sample Lighting Table - Version 1.6.		The 2009 Table of Standard Fixture Wattages was generated under the following guidelines:

1. All fixtures must comply with Title 10 of the Code of Federal Regulations (same as CWT) as well as California’s Title 24 Regulations; and

2. All fixtures using 4-foot or U-tube “standard” 40 W fluorescent lamps (F40T12 or FU40T12) are excluded, with the exception of equivalent “standard” high-output and instant-start fixtures. All fixtures with 8-foot “standard” 75 W lamps (F96T12) are excluded as well as all fixtures with 8-foot “high output” 110 W lamps (F96T12HO).		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\2009 SPC Manuals\090601_SCE_B_Standard_Fixture_Watts.pdf

		221						Climatic Data for Region X		ASHRAE. (1982). Climatic Data for Region X		These tables present climatic data for 1047 localities in Region X: 204 in Arizona, 641 in California, 91 in Hawaii, and 111 in Nevada. Any weather station with seven to 25 years of daily "max-min" temperatures, plus localities listed in the World Almanac with populations of 5000 or more, are included.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\ASHRAE Climatic Data for region X.pdf

		222						Energy Conservation Program for Commercial and Industrial Equipment: Energy Conservation Standars for Commercial Ice-Cream Freezers…		Department of Energy. (2007). Energy Conservation Program for Commercial and Industrial Equipment: Energy Conservation Standars for Commercial Ice-Cream Freezers…		The Energy Policy and Conservation Act (EPCA) authorizes the Department of Energy (DOE) to establish energy conservation standards for various consumer products and commercial and industrial equipment, including commercial ice-cream freezers; self-contained commercial refrigerators, commercial freezers, and commercial refrigerator-freezers without doors; and remote condensing commercial refrigerators, commercial freezers, and commercial refrigerator-freezers, if DOE determines that energy conservation standards would be technologically feasible and economically justified, and would result in significant energy savings. DOE publishes this Advance Notice of Proposed Rulemaking (ANOPR) to consider establishing energy conservation standards for the categories of commercial refrigeration equipment mentioned above, and to announce a public meeting to receive comments on a variety of issues.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\comml_refrig_anopr_072607.pdf

		223						Fiber Optic Lighting in Low Temperature reach-in Display Cases.		Southern California Edison. (2006). Fiber Optic Lighting in Low Temperature reach-in Display Cases.		This Emerging Technologies project was conducted to compare the performance of standard T-8 fluorescent lighting and fiber optic lighting in supermarket freezer cases. Fluorescent lights are typically mounted inside the door frame of reach-in refrigerated cases. They provide ample lighting on the products but must be overdriven to operate properly in the cold temperatures. All heat produced by the lamp is emitted into the cold space. Fiber optic lighting uses a remote light source sitting outside of the case and delivers it to the product using large core optical fiber (see Figure 1). There are two major advantages of this system. First, the power requirements of the light source can be significantly reduced by using lighting technologies which distribute the light from a single source to multiple doors. Second, heat generated by the light source does not enter the refrigerated space so the cooling load is reduced so the refrigeration system will realize some energy savings.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Refrigeration\Other\Fiber_Optic_Display_Case_Lighting_Report.pdf

		224						Electric Power Saving Fan Options for Cow Cooling		Williams, P., Shultz, T., (nd). Electric Power Saving Fan Options for Cow Cooling		Summer heat stress lowers dairy cow feed intake and productive performance. Unless measures are taken to improve cow comfort this stress can also lead to animal health problems. Various cooling methods have been used successfully to alleviate this problem (Shultz 1986 and Armstrong 1993). These methods focus on increasing feed intake, while cooling the cow and the immediate environment around her. Commonly fans are used together with water misting or drenching of cows in the milking barn cow wash/holding pens and in the rest and feeding facilities. A popular practice is to use a low volume high speed (LVHS) fan, having a 36 inch diameter with 825 rpm, for this purpose. This type of fan is effective when placed in rows for directional air movement. The LVHS fans are usually placed a few feet above the cows and have

a safety cage.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Industrial Process\Other\CalFan.pdf

		225						2006 Update of Avoided Costs and Related Issues Pertaining to Energy Efficiency Resources		California Public Utilities Commission (CPUC), (2006)., "2006 Update of Avoided Costs and Related Issues Pertaining to Energy Efficiency Resources"		By today’s decision, we address the “2006 Update” of avoided costs and

related issues that were identified in Decision (D.) 05-09-043 and subsequent

scoping rulings. Avoided cost refers to the incremental costs avoided by the

investor-owned utility when it purchases power from qualifying facilities (QFs),

implements demand-side management, such as energy efficiency or demand response programs, or otherwise defers or avoids generation from existing/new utility supply-side investments or energy purchases in the market. Avoidedcosts also encompass the deferral or avoidance of transmission and distributionrelated costs. In D.05-04-024, we adopted an avoided cost methodology for the purpose of evaluating the 2006-2008 energy efficiency portfolio plans of Pacific Gas and Electric Company (PG&E), Southern California Edison Company (SCE), San Diego Gas & Electric Company (SDG&E) and Southern California Gas

Company (SoCalGas), which were filed on June 1, 2006.2		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Decisions\2006Updateofavoidedcostsand relatedissues.pdf

		226						Energy Independence and Security Act of 2007		Sissine, F. (2007).,"The Energy Independence and Security Act of 2007"		The Energy Independence and Security Act (P.L. 110-140, H.R. 6) is an

omnibus energy policy law that consists mainly of provisions designed to increase

energy efficiency and the availability of renewable energy. This report describes the

key provisions of the enacted law, summarizes the legislative action on H.R. 6, and

provides a summary of the provisions under each of the titles in the law.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Decisions\The Energy Independence and Security Act of 2007.pdf

		227						Demonstration Assessment of Lighting-Emitting Diode (LED) Freezer Case Lighting		Pacific Northwest National Laboratory, (2009). Demonstration Assessment of Lighting-Emitting Diode (LED) Freezer Case Lighting		This document is a report of observations and results obtained from a lighting demonstration project conducted under the U.S. Department of Energy (DOE) SSL GATEWAY Technology Demonstration Program. The program supports demonstrations of high-performance solid-state lighting (SSL) products in order to develop empirical data and experience with in-the-field applications of this advanced lighting technology. GATEWAY focuses on providing a source of independent, third-party data for use in decision-making by lighting users and professionals; this data should be considered in combination with other information relevant to the particular site and application under examination. Each GATEWAY demonstration compares one SSL product against the incumbent technology used in that location. Depending on available information and circumstances, the SSL product may also be compared to alternate lighting technologies. Though products demonstrated in the GATEWAY program have been prescreened and tested to verify their actual performance, DOE does not endorse any commercial product or in any way guarantee that users will achieve the same results through use of these products.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\gateway_freezer-case.pdf

		228						Light Emitting Diode (LED) Lighting Systems		Bisbee, David., (2003). Light Emitting Diode (LED) Lighting Systems		This evaluation report focuses on LED lighting applications and attempts to address the following questions: How do LEDs work?  Are they cost effective?  What are some of the benefits and challenges associated with using this technoliogy.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\\References\Technologies\Lighting\LED\LEDLightingSystemsFV.pdf

		229						Revised/Updated EULs based on retention and persistence studies results		Lisa A. Skumatz, Ph.D and, John Gardner Skumatz Economic Research Associates, Inc. (SERA, Inc), (2005).  Revised/Updated EULs based on retention and persistence studies results		The purpose of this project is to provide an analysis of the current best EUL estimate for each measure covered by the retention studies performed over the last several years, with documentation for the sources of the estimate and the reasons for its selection.  This project represents a follow-on analysis to the work SERA did for the CPUC in reviewing the utilities' retention and persistence studies for the 1994-97 energy efficiency programs.   The project’s output is an updated table of Effective Useful Lives (EUL), which can be applied to the Database of Energy Efficiency Resources (DEER) database and other uses.  SERA's CPUC study was the primary data source for this work.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\EUL\Revised-Updated EULs Based on Retention and Persistence Stduies Results_2005.pdf

		230						2010 RS Means Electrical Cost Data, 33 Annual Edition		RS Means. (2009). 2010 RS Means Electrical Cost Data, 33rd  Annual Edition		Electrical Cost Data

		231						Efficient Display Case Refrigeration. ASHRAE Journal Vol 41,No.11		Faramarzi, R. (1999). Efficient Display Case Refrigeration		Efficient Display Case refrigeration

		232						A Study of Energy Efficient Solitions for Anti-Sweat Heaters		Refrigeration and Thermal Test Centerss. (2000). A Study of Energy Efficient Solitions for Anti-Sweat Heaters		Study of Energy Efficient Solitions for Anti-Sweat Heaters

		233						Air Infiltration into Walk-in Cold Rooms		East, A.R., Jeffrey, P.B. and Cleland, D. J. (nd). Air Infiltration into Walk-in Cold Rooms		Air Infiltration into Walk-in Cold Rooms

		234						Air Infiltration into Refrigerated Buildings Through Doors		Chen, P., Cleland, D.J., Lovatt, S.J. and Bassett, M.R. (nd). Air Infiltration into Refrigerated Buildings Through Doors		Air Infiltration into Refrigerated Buildings Through Doors

		235						Insulation and Airtightness of Cold Rooms		International Institute of Regrigeration, (nd). Insulation and Airtightness of Cold Rooms		Insulation and Airtightness of Cold Rooms

		236						Agricultural Ventilation Program: Documentation of Savings and Incentive Calculations and Baselines		Holmes, A.H., (2004). Agricultural Ventilation Program: Documentation of Savings and Incentive Calculations and Baselines		Agricultural Ventilation Program: Documentation of Savings and Incentive Calculations and Baselines

		237						Report on California Measurement Advisory Committee Public Workshops on PY 2001 Energy Efficiency Programs		(nd). Report on California Measurement Advisory Committee Public Workshops on PY 2001 Energy Efficiency Programs		Report on California Measurement Advisory Committee Public Workshops on PY 2001 Energy Efficiency Programs

		238						Information Technology Equipment Life Cycle, Public Act 161 of 2003 Sec. 579		(2003). Information Technology Equipment Life Cycle, Public Act 161 of 2003 Sec. 579		Report that analyzes and makes recommendations on the life-cycle of information technology hardware and software.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Decisions\Lifecycle_Report_2006_151918_7.pdf

		239						Luminous Efficacy-IEEE Standard 100		IEEE, (nd). Luminous Efficacy-IEEE Standard 100		Luminous Efficacy-IEEE Standard 100

		240						Tv Products with Automatic Brightness Control, Energy Star 2008		Energy Star, (2008). Tv Products with Automatic Brightness Control, Energy Star 2008		Tv Products with Automatic Brightness Control, Energy Star 2008

		241						TV Testing at Factory Default Settings for Energy Star, Energy Star 2008		Energy Star, (2008). TV Testing at Factory Default Settings for Energy Star		TV Testing at Factory Default Settings for Energy Star

		242						Preparatory Studies LOT 5: Consumer Electronics: TV		(nd). Preparatory Studies LOT 5: Consumer Electronics: TV		Preparatory Studies LOT 5: Consumer Electronics: TV

		243						DisplaySearch Global TV Shipment and Forecast Report		Display Search, (nd). DisplaySearch Global TV Shipment and Forecast Report		DisplaySearch Global TV Shipment and Forecast Report

		244						Ed. 2.0: Methods of Measurement for the Power Consumption of Audo, Video and Related Equipment, Section 11 " Measuring conditions of relevision sets for ON (average) mode."		IEC., (2008).  Measuring conditions of relevision sets for ON (average) mode."		This document describes the test procedures for displays with a viewable screen area measuring greater than or equal to (≥) 30 inches diagonal (i.e., Professional Displays) for the ENERGY STAR Program Requirements for Displays Version 5.0. The procedures are to be used to determine the On, Sleep, and Off Mode power consumption of the unit under test (UUT).		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\Multiple\Annex2.pdf

		245						Energy Consumption by Consumer Electronics in U.S. Residences		Roth, R. & McKenney, K. (2007). Energy Consumption by Consumer Electronics in U.S. Residences		This document describes the test procedures for displays with a viewable screen area measuring greater than or equal to (≥) 30 inches diagonal (i.e., Professional Displays) for the ENERGY STAR Program Requirements for Displays Version 5.0. The procedures are to be used to determine the On, Sleep, and Off Mode power consumption of the unit under test (UUT).		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\Multiple\Energy Consumption by CE in U.S. Residences (January 2007).pdf

		246						Television Audience 2007		Nielson Media, (2008). Television Audience 2007		Television Audience 2007

		247						2006 Suction Line Insulation Specifications for Non-Residential Direct Install Program		(2006). 2006 Suction Line Insulation Specifications for Non-Residential Direct Install Program		2006 Suction Line Insulation Specifications for Non-Residential Direct Install Program

		248						Heating and Cooling of Buldings, Design for Effficiency		Kreider, J. F., Curtiss, P.S. and rable, A. (2002). Heating and Cooling of Buldings, Design for Effficiency		Heating and Cooling of Buldings, Design for Effficiency

		249						Evaluation of Heat Gain in Suction Lone on Compressor Power		(2007). Evaluation of Heat Gain in Suction Lone on Compressor Power		Evaluation of Heat Gain in Suction Lone on Compressor Power

		250						Principles of Refirgeration, 4th Edition		Dossat, R. J. (1997). Principles of Refirgeration, 4th Edition		Principles of Refirgeration, 4th Edition

		251						New Refrigeration Measure Computer Simulation Report		(2001). New Refrigeration Measure Computer Simulation Report		New Refrigeration Measure Computer Simulation Report

		252						United Stated Industrial Electric Motor Systems Market Opportunities Assesment		Xenergy, (1998). United Stated Industrial Electric Motor Systems Market Opportunities Assesment		This is the Final Report of the United States Industrial Electric Motor System Market Opportunities Assessment. The Market Assessment is one component of the United States Department of Energy’s (DOE’s) Motor Challenge Program. Motor Challenge is an industry/government partner-ship designed to help industry capture significant energy and cost savings by increasing the efficiency of motor systems. DOE’s primary strategy is to support plant managers in applying a systems approach to specifying, purchasing, and managing electric motors and related machines so as to minimize the electricity needed to achieve production goals. This Market Assessment is intended to serve as a blue print for the implementation of the Motor Challenge strategy.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Motors\Other\MarketOpportunities Assesments.pdf

		253						Energy-Efficient Motor Systems		Nadel,. (1991). Energy-Efficient Motor Systems		Motors use more than half of all electricity, yet efforts to improve efficiency and cost-effectiveness of drivepower systems have received relatively little attention. This volume outlines a systems approach encompassing efficient motors, optimized controls, improved component sizing and repair, better transmission hardware, and more comprehensive monitoring and maintenance. Full application of the measures described here can cut U.S. electricity demand by 27% to 40%, save motor users and utilities billions of dollars, reduce pollutant emissions, and enhance productivity. In addition to explaining the technical opportunities in language understandable to non-engineers, the book reviews what we know about the existing motor stock and its use, chronicles experience to date with drivepower programs and policies, and offers recommendations for future efforts. The target audience includes those designing and implementing information, incentive, R&D, and legislative programs related to motor systems. Engineers and facilities managers should benefit as well from the comprehensive overview of the technology options in this important and rapidly evolving field.

		254						Residential HVAC Program Evaluation, Sacramento Utility District		Sacramento Utility District., (nd). Residential HVAC Program Evaluation, Sacramento Utility Districtt		Residential HVAC Program Evaluation

		255						HVAC Quality Installation Presentation, Energy Star		(nd). HVAC Quality Installation Presentation, Energy Star		HVAC Quality Installation Presentation, Energy Star

		256						Field Measurements of Air Conditioners with and without TXV's		Mowris, R. (nd). Field Measurements of Air Conditioners with and without TXV's		This study presents a methodology for estimating the range of uncertainty on savings from residential AC efficiency programs. This analysis involves building a Crystal Ball1 model that includes all the performance and data uncertainties that can affect actual savings gained in the field. Sensitivity charts produced by the model show which input uncertainties contribute the most to the uncertainty in kW and kWh savings. They also provide pointers to program evaluators about which aspects of the program should be prioritized for data verification. This method can help program designers to establish program parameters for requirements such

as minimum EER/SEER standards and whether to include minimum installation standards, by looking at the minimum savings needed to make the program cost-effective and the predicted savings for different SEER levels. It can also be useful when making field data collection plans. The model run for this study used “generic” values for most of the parameters. These would have to be redefined for the particular program being modeled. The inputs should reflect the actual uncertainties present in the program being implemented. For this study, the model showed that:

• Uncertainty in EER and operating conditions mean that demand savings could be up to 2.5 times lower or almost two times higher than predicted; in some cases, they can be negative. • Uncertainty in energy savings is much lower than uncertainty in demand savings. • Sensitivity charts show that if EER is not known, it is the variable with the most contribution to variance in demand savings, and that EFLH contributes the most to variance in energy savings		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\savings uncertainties in residacprograms.pdf

		257						System Optimization of Residential Ventilation, Space Conditioning and Thermal Distribution		Proctor, J. (2005). System Optimization of Residential Ventilation, Space Conditioning and Thermal Distribution		This project focused on the discovery, documentation, analysis, and ranking of optimization concepts for residential space conditioning, ventilation, and distribution systems. The structure of the project was an iterative loop of discovery from all available sources. Each concept was analyzed for energy savings, peak reduction, and cost. The detailed discussion of each of the concepts is contained in Section IV.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Control Optimization\SystemOptimizationof residental ventilation.pdf

		258						Central Air Conditioning in Wisconsin		Energy Center of Wisconsin, (2008). Central Air Conditioning in Wisconsin		The report summarizes the results of several field studies involving residential central air conditioners in

Wisconsin. The studies include:

• A 2007 study involving field measurements before and after making airflow and refrigerant

charge corrections—and in some cases cleaning condenser coils;

• A 2005 field assessment of refrigerant charge, airflow and other parameters of new SEER 13+

systems;

• Field monitoring and experimental control of two-stage systems over the course of the 2004 –

2005 cooling seasons;

• Detailed monitoring at two sites where over-sized 3-ton systems where replaced with identical 2-

ton systems to assess the impact of sizing on energy and indoor comfort; and,

• A large-sample 2003 telephone survey of air conditioning use the previous day.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\Central Air Conditioning in Wisconsin.pdf

		259						Advanced Energy Design Guide for K-12 School Buildings		American Society of Heating, Refrigeration, and Air-Conditioning Engineers. (2008). Advanced Energy Design Guide for K-12 School Buildings		The Advanced Energy Design Guide for K-12 School Buildings was written to help owners and designers of elementary, middle, and high school buildings achieve energy savings of at least 30% compared to the minimum requirements of ANSI/ASHRAE/IESNA Standard 90.1-1999, Energy Standard for Buildings Except Low-Rise Residential Buildings, which serves as a baseline. This baseline is consistent with other Advanced Energy Design Guides in the series. One significant addition is the inclusion of daylighting options in the recommendations. This Guide contains recommendations only and is not a code or standard.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\AEDG_K12.pdf

		260						BPA RTU Puget Sound Pilot		Price, S., Rosenow, L (2009) BPA RTU Puget Sound Pilot		Thousands of existing commercial buildings in the USA are thermally conditioned and ventilated by small packaged rooftop air handling units (RTU). Optimizing the performance of this equipment has significant energy savings potential and can improve the indoor air quality of these buildings. During the summer of 2009, Bonneville Power Administration (BPA) and a number of partner organizations engaged in a Puget Sound area pilot to evaluate the energy savings potential of a select package of optimization services. These services are above and beyond what is normally provided as standard

preventative maintenance.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\AHUs\BPA RTU Pilot Final Field Report NEEC.pdf

		261						Rooftop Unit Pilot Servicing Program Summer 2009 Monitoring Final Report		(nd) Rooftop Unit Pilot Servicing Program Summer 2009 Monitoring Final Report		Packaged rooftop unit (RTU) servicing programs have long been viewed as a way to generate energy savings by improving efficiency and performance of these units. In the Summer 2009 pilot, the Bonneville Power Administration (BPA) sought to determine: which measures have the lowest cost and generate the greatest paybacks; which screening methods will identify units with the greatest potential for savings; and which methodology to use to create a provisionally deemed energy savings number. BPA conducted a packaged RTU servicing pilot project and monitored 150 of the serviced units at 41 sites in the Seattle City Light and Snohomish PUD territories. Cadmus conducted all RTU monitoring, and measured electric cooling and fan energy savings from the monitored units, analyzed savings per RTU and per measure category, reported the results, and recommended improvements for future programs.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\AHUs\BPA Summer 09 Final Report 010710.pdf

		262						CO2 Supply All Sectors from ITRON				Excel on CO2 emmissions		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Industrial Process\Other\CO2Supply_AllSectors_From Itron_Phi Final.xlsx

		263						Advanced Energy Design Guide for Small Retail Buildings		American Society of Heating, Refrigerating, and Air-Conditioning Engineers. (2006). Advanced Energy Design Guide for Small Retail Buildings		The Advanced Energy Design Guide for Small Retail Buildings (AEDG-SR; the Guide) is intended to provide a simple approach for contractors and designers who create retail buildings up to 20,000 ft2. Application of the recommendations in the Guide should result in small retail buildings with 30% energy savings when compared to those same retail buildings designed to the minimum requirements of ANSI/ASHRAE/IESNA Standard 90.1-1999. This document contains recommendations and is not a minimum code or standard. It is intended to be used in addition to existing codes and standards and is not intended to circumvent them. This Guide represents a way, but not the only way, to build energy-efficient small retail buildings that use significantly less energy than those built to minimum code requirements. The recommendations in this Guide provide benefits for the owner while maintaining quality and functionality of the space.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\AEDG_RetailBuildings.pdf

		264						CPUC Energy Division Procedures for Submittal, Review, Approval and Freezing of Ex Ante Values for Non-DEER Measures		(nd). CPUC Energy Division Procedures for Submittal, Review, Approval and Freezing of Ex Ante Values for Non-DEER Measures		The recent decision (D).09-09-047 requires the Energy Division (ED) to develop a process for submittal, review, and ‘freezing’ of Utility developed non-DEER ex ante energy efficiency measure impact parameters.  Historically, the typical practice for non-DEER measure submittal has been for the Utilities to utilize non-DEER measures in their applications and reporting filings using accompanying workpapers as the supporting documentation for these measures. These workpapers are also submitted with additional, and sometimes, numerous supporting documents such as spreadsheets and research reports. The Utilities’ non-DEER measure naming and classification process lacks uniformity and the workpaper standards of content, methodological approach, documentation conventions and formatting vary widely in quality and completeness.  Additionally, the workpaper development and updating process is ad hoc in nature with each Utility having its own methods and timing for managing their collections of workpapers.  The current approach makes it very difficult for ED to review new proposed non-DEER measures, track or “freeze” existing measure values, or understand proposed changes to measure impact values and may also require substantially more utility effort to prepare workpapers than is truly needed.  The new submittal, review and ‘freezing’ process for non-DEER measures outlined in this document includes the following attributes:		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\CPUC Policy Manual\CPUC01-#404369-v2-Non_DEER_Measure_Review.DOC

		265						Advanced Energy Design Guide for Small Office Buildings		American Society of Heating, Refrigerating, and Air-Conditioning Engineers. (2004). Advanced Energy Design Guide for Small Office Buildings		The Advanced Energy Design Guide for Small Office Buildings (Guide) is intended to provide a simple approach for contractors and designers who create office buildings up to 20,000 ft2. Application of the recommendations in the Guide should result in small office buildings with 30% energy savings when compared to those same office buildings designed to the minimum requirements of ANSI/ASHRAE/IESNA Standard 90.1-1999. This document contains recommendations and is not a minimum code or standard. It is intended to be used in addition to existing codes and standards and is not intended to circumvent them. This Guide represents a way, but not the only way, to build energyefficient small offices buildings that use significantly less energy than those built to minimum code requirements. The recommendations in this Guide provide benefits for the owner while maintaining quality and functionality of the space.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\AEDG_SmallOfficeBuildings.pdf

		266						Home Energy Survey		(nd) Home Energy Survey		Home Energy Survey		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Statewide_RASS_var_FINAL.doc

		267						Advanced Energy Design Guide for Small Warehouses and Self-Storage Buildings		American Society of Heating, Refrigerating and Air-Conditioning Engineers. (2008). Advanced Energy Design Guide for Small Warehouses and Self-Storage Buildings		The Advanced Energy Design Guide for Small Warehouses and Self-Storage Buildings (AEDG-WHSE; the Guide) is intended to provide a simple approach for contractors and designers who create warehouses. Application of the recommendations in the Guide should result in warehouses with 30% energy savings when compared to those same warehouses designed to the minimum requirements of ANSI/ASHRAE/IESNA Standard 90.1-1999, Energy Standard for Buildings Except Low-Rise Residential Buildings. This document contains recommendations and is not a minimum code or standard. It is intended to be used in addition to existing codes and standards and is not intended to circumvent them. This Guide represents a way, but not the only way, to build energyefficient warehouses that use significantly less energy than those built to minimum code requirements. The recommendations in this Guide provide benefits for the owner while maintaining quality and functionality of the space.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\AEDG_SmallWarehouse.pdf

		268						2006-2008 Impact Evaluation Summary		No Author. (2009). 2006-2008 Impact Evaluation Summary		Draft of 2006-2008 Impact Evaluation Results		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\2006-08 Impact Evaluation Summary.pdf

		269						Major Commercial Contract Group Volume I - Final Impact Evaluation Report: 2006-2008 Program Years		SBW Consulting, Inc. (2010). Major Commercial Contract Group Volume I - Final Impact Evaluation Report: 2006-2008 Program Years.		This impact evaluation consisted of three EM&V activities. The first activity was a verification analysis that was performed in two parts; for the first two program years 2006/07 and for all three program years 2006-2008. It was performed on four of the five Major Commercial programs. The other two EM&V activities are relevant to the full impact analysis of high impact measures for program years 2006-2008. The second activity was an analysis of gross savings achieved by high impact measures within the five non-residential retrofit programs included in the Major Commercial contract group. The third activity was an analysis of net savings achieved by high impact measures within these programs. This report documents the methods used and results obtained for activities two and three. The methods and results for the first activity were documented in a previous report.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\Final_0608_Major_Evaluation_Report_021010.pdf

		270						Impact Evaluation of the 2005 California Low Income Efficiency Program - Final Report		West Hill Energy & Computing, Inc (2007). Impact Evaluation of the 2005 California Low Income Efficiency Program - Final Report.		This report comprises an impact evaluation of the California Low Income Energy Efficiency Program (LIEE) for program year 2005 (PY2005). It was commissioned by the four participating utilities, Southern California Edison (SCE), Pacific Gas and Electric (PG&E), San Diego Gas and Electric (SDG&E) and Southern California Gas (SoCalGas). The primary purpose of this impact evaluation was to estimate the first year savings for the variety of measures installed through the program at the household and measure level. In addition, this study was designed to improve the savings estimates for certain key measures, including lighting, cooling and gas domestic hot water (DHW) low flow measures. Secondary objectives included investigating the effectiveness of the energy education component of the program on a qualitative basis and assessing opportunities for improving program costeffectiveness.

		271						Energy Star Unit Shipment Data Information for Calendar Year 2009		Consortium for Energy Efficiency. (2009). Energy Star Unit Shipment Data Information for Calendar Year 2009		Energy Star qualified unit shipment data.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\2009 Unit Shipment Data CEE breakout.pdf

		272						Energy Star® Unit Shipment and Market Penetration Report for 2009		Energy Star. (2009). ENERGY STAR® Unit Shipment and Market Penetration Report

Calendar Year 2009 Summary		This is the eighth year in which ENERGY STAR has collected unit shipment data from partners and/or their representative associations and used it to project the market penetration of ENERGY STAR qualified products.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\2009 USD Summary Report.pdf

		273						2005 Enhanced Air Filtration Model - Residential		ASHRAE. (2005). ASHRAE Handbook - Fundamentals (section 27.13 - Residential Air Leakage).		Most infiltration in residential buildings in the U.S. is dominated by envelope leakage. However, trends in new construction are towards tighter envelopes such that envelope leakage is reduced in newer housing.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\ASHRAE HoF 2005 Enhanced Air Infiltration Model.pdf

		274						Impact Evaluation of the 2005 California Low Income Energy Efficiency Program Final Report		West Hill Energy & Computing, Inc., Ridge and Associates, The Energy Center of Wisconsin, Wirtshafter Associates, KVD Consulting. (2007). Impact Evaluation of the 2005 California Low Income Energy Efficiency Program Final Report		This report comprises an impact evaluation of the California Low Income Energy Efficiency Program (LIEE) for program year 2005 (PY2005).		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\LIEE PY05 Final Impact Report 12-19_West Hills.pdf

		275						2001 DEER Update Study - Final Report		Xenergy Inc. (2001). 2001 DEER Update Study - Final Report		The Statewide 2001 Database for Energy Efficiency Resources (DEER) Update Study provides estimates of energy savings and peak load impacts for residential energy-efficiency measures and estimates of full and incremental costs for currently available residential and commercial technologies and energy-efficiency measures. This study represents the third update to the original 1992 Measure Cost Study (XENERGY, 1992) and the first update of the residential energy savings estimates developed in 1994 (NEOS, 1994). The key purpose of this study is to create a common set of cost and savings data across the state's major utilities to improve the

consistency of information and assumptions used in energy-efficiency analyses. Energy savings estimates for the residential measures were developed with engineering spreadsheet analyses or with DOE-2 simulations, depending on the characteristics of the measure. DOE-2 simulations were conducted for 59 measures for single-family homes and 51 measures for multi-family homes across 5 unique prototypes, 10 climate zones, and 4 vintages. Measure costs were estimated using over 8,000 cost quotes collected from distributors, contractors, and retailers throughout California. Cost data were collected from 318 sources. Cost estimates were segmented based on a number of characteristics including distribution channel, volume, vintage, size, and efficiency. Recommendations for future work are provided.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\DEER\DEER 2001\2001 DEER Update Study.pdf

		276						Advanced Lighting Guidelines - 2003		Benya, James., Heschong, Lisa., McGowan, Terry., Miller, Naomi., Rubinstein, Francis. (2003). Advanced Lighting Guidelines.		This document is the 2003 Edition of the Advanced Lighting Guidelines. The focus of this update was to revise Chapter 5's Application Models. These models are critical to demonstrating how a designer can use technologies discussed in the Guidelines and apply them to every day projects.  In addition, the text was reviewed for consistency with national, state and local policies.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\Multiple\ALG_2003.pdf

		277						2010 Appliance Efficiency Regulations		California Energy Commission. (2010). 2010 Appliance Efficiency Regulations.		The Appliance Efficiency Regulations include standards for both federally regulated appliances and non-federally regulated appliances. Twenty-three categories are included in the scope of these regulations.  The standards within these regulations apply to appliances that are sold or offered for sale in California, except those sold wholesale in California for final retail sale outside the state and those designed and sold exclusively for use in recreational vehicles or other mobile equipment.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 20\CEC-400-2010-012.pdf

		278						Benchmarking System for California Commercial Buildings		California Energy Commission. (2005). Benchmarking System for California Commercial Buildings.		On December 14, 2004 Governor Schwarzennegger issued Executive Order S-20-04 creating the Green Building Initiative, which sets a goal of twenty percent reduction in electricity use in commercial buildings by 2015. Implementation of the Initiative is being directed by the Green Action Team (Appendix A). The Green Building Action Plan, which accompanied the Order, directs the California Energy Commission to perform two tasks related to the energy reduction goal:



1.To develop a simple, California-specific energy efficiency benchmarking system for California's commercial buildings. This system should be coordinated with the United States Environmental Protection Agency (US EPA) ENERGY STAR benchmarking system.



2. To provide the Governor with an implementation plan to benchmark all commercial and public buildings. The benchmark information should be made available to tenants and to buyers at time of sale.



This report summarizes the Energy Commission's progress to date on these tasks.  The Energy Commission is being assisted in its efforts by the Benchmarking Advisory Working Group, which includes all the major utilities, state universities, and relevant state agencies.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\CPUC Policy Manual\CEC Benchmarking report.pdf

		279						DECISION DETERMINING EVALUATION, MEASUREMENT AND VERIFICATION PROCESSES FOR 2010 THROUGH 2012 ENERGY EFFICIENCY PORTFOLIOS		California Public Utilities Commission. (2010). DECISION DETERMINING EVALUATION, MEASUREMENT AND VERIFICATION PROCESSES FOR 2010 THROUGH

2012 ENERGY EFFICIENCY PORTFOLIOS.		This decision sets out the roles and relationships among the Commission’s

Energy Division (ED), California’s investor-owned utilities (utilities or IOUs),

and stakeholders regarding Evaluation, Measurement and Verification (EM&V)

of energy efficiency programs for 2010 through 2012. The roles and

responsibilities previously laid out in Decision (D.) 05-01-055 are clarified to

improve transparency of EM&V activities, minimize conflicts of interest, and

reduce duplication of effort and undue expenditure of ratepayer funds for the

2010 through 2012 time period.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\CPUC Policy Manual\CPUC D1004029 Determining Evaluation Measurement & Verification Processes for 2010 Through 2012 Energ.pdf

		280						DECISION APPROVING 2010 TO 2012 ENERGY EFFICIENCY PORTFOLIOS AND BUDGETS		California Public Utilities Commission. (2009). DECISION APPROVING 2010 TO 2012 ENERGY EFFICIENCY PORTFOLIOS AND BUDGETS.		Energy efficiency is the first priority in California’s loading order for energy resources. This decision authorizes the next three years of ratepayersupported energy efficiency programs in step with California’s energy policies and greenhouse gas mitigation strategies. Specifically, this decision approves the 2010-20121 energy efficiency programs to be managed by California’s investorowned utilities2 and supported with approximately $3.1 billion of ratepayer funding. This amount is about 42% higher than the prior three-year program cycle and will support programs designed to produce deeper and more comprehensive savings that we believe California’s utilities can and will achieve. In 2008, the Commission adopted the landmark California Energy Efficiency Long Term Strategic Plan (Strategic Plan).3 The programs and budgets we authorize in this decision will make significant progress toward our Strategic Plan goals and our adopted Big, Bold Energy Efficiency Programmatic Initiatives, including taking the next steps towards achieving zero net energy homes in California as standard practice by 2020 and zero net energy commercial buildings by 2030.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\CPUC Policy Manual\D.09-09-047.pdf

		281						EER & SEER As Predictors of Seasonal Cooling Performance		Hirsch, J., (2004).  EER & SEER As Predictors of Seasonal Cooling Performance.		The air conditioning industry in North America has long relied on the Energy Efficiency Ration (EER) and the Seasonal Energy Efficiency Ratio (SEER) as indicators of cooling HVAC equipment efficiency and performance. EER is "a ratio calculated by dividing the cooling capacity in Btu/h by the power input in Watts at any give set of rating conditions, expressed in Btu/h/W" (ARI, 1984).  Currently all direct expansion (DX) air conditioners are rated using EER, a rating standardized by the Air-Conditioning and Refrigeration Institute (ARI), which reports steady-state efficiency at 95 F outdoor and 80 F dry-bulb, 67 F wet-bulb indoor temperatures. Smaller residential-sized air-conditioners, i.e., < 65,000 Btu/hr, are rated using SEER, a rating developed by the U.S. Department of Energy (DOE) in 1977 (Kelly and Parken, 1978) and first adopted by DOE in 1979 (DOE 1979). SEER is "the total cooling of a central air conditioner in Btu's during its normal usage period for cooling… divided by the total electric energy input in watt-hours during the same period…" (ARI 1984).  The SEER test procedure is very similar to that used for EER i.e., a simple short-term seatdy-state laboratory test. By using a milder outdoor temperature (82 F rather than 95 F) considered to represent a national average cooling condition and by including cycling losses, the SEER rating is intended to better indicate average seasonal performance, or in other words, a season-long "average" EER. Details of the SEER testing and rating process are provided in Appendix A.



Since its inception over 20 years ago, SEER has become the codified standard by which the efficiency of small air-cooled electric HVAC cooling systems is compared. In California, Title 20 and Title 24 appliance and building energy standards have long mandated air contitioner efficiency levels using SEER. Consumers are also typically guided to make energy-wise purchases based on these ratings. For example, "consumers can compare the efficiency of central air contitioners and heat pumps (in the cooling cycle) using the SEER.  The higher the SEER, the more efficient the system…" (California Energy Commission Web site).



Driven largely by suspicions that SEER maybe be an unreliable predictor of peak demand savings, in recent years the California utilities' state-wide efficiency programs have abandoned SEER in favor of EER as an indicator of both energy and demand benefit (for example, see the state-wide Savings By Design incentive program requirements at www.savingsbydesign.com/system.htm). Other have recently questioned the efficacy of SEER as an indicator of cooling efficiency (Kavanaugh, 2002). Accordingly, this study examines the efficacy of using SEER when making cooling system efficiency decisions and recommendations.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\EER-SEER_CASE_ProjectSummary_Oct2004_V6.pdf

		282						Enhanced Refrigeration Diagnostics for an Improved Air Conditioning

Tune-up Program		Rossi, T., Temple, K., (2005). Enhanced Refrigeration Diagnostics for an Improved Air Conditioning

Tune-up Program		An enhanced refrigeration diagnostic method is presented that has the opportunity for improving the results of air conditioning tune-up programs. PG&E is one of the utilites on the forefront of implementing a tune-up program and their existing tune-up protocol was evaluated based on data collected for 350 small commercial HVAC units. All of the units met the requirements of the tune-up protocol and the data indicate that the number of units with low charge was reduced. Detailed analysis of the test data identified three indicators of reduced operating efficiency - low evaporatind temprature (35% of units pre and 22% post), high condensing temperature over ambient (22% pre and 28% post), and incorrect charge (72% pre and 71% post). The pre test results indicate a need for unit repairs in the field and an enhanced protocol isproposed that addresses identified limitations of the evaluated protocol. The enhanced refrigeration diagnostic approach requires the following six measurements: suction pressure, suction temperature, liquid pressure, liquid temerature, ambient temperature, and return air wet-bulb temperature, in addition to an evaluation of indoor airflow. These measurements are used to calculate superheat, subcooling, evaporating temperature, and condensing temperature over ambient, which are then used to assess the performance of the unit. The application of the enhanced protocol would result in improved (collective) unit performance. In particular, the enhanced protocol would benefit units with problems other than charge and indoor airflow and help avoid incorrect charge adjustments.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\Enhanced Refrigeration Diagnostics for an Improved Air Conditioning Tune-up Program.pdf

		283						Scaling-Up Energy Efficiency Programs:

The Measurement Challenge		Loper, J., Capanna, S., Sobin, R., Simchak, T., (2010). Scaling-Up Energy Efficiency Programs: The Measurement Challenge.		Everyone is talking about energy efficiency (EE). Congress and the President included roughly $20 billion in the economic stimulus program for EE deployment programs and investments in federal facilities. Electric company CEOs call EE the nation’s “first fuel.” Electric utility regulators are directing more than $3 billion annually to be spent for EE programs and that figure is expected to increase to $4.5 billion. A growing number of states are implementing energy efficiency resource standards (EERS). Meanwhile, in a attempt to drive deeper investments in electricity end-use efficiency, at least a few states have implemented strong performance-based incentives to reward utilities for investing in customers’ EE improvements, including (most notably) a substantial utility shareholder incentive in California. In addition, most proposals for a federal cap-and-trade regime to regulate carbon emissions include provisions that would allow regulated entities to claim credit for reducing carbon or other greenhouse gas emissions that are not covered under

the cap. A portion of the carbon allowances that they are required to submit under the cap could be “offset” by reducing those uncapped emissions.1 Increased public funding and performance-based compensation schemes have drawn greater attention to how EE program savings are measured. Despite decades of experience and an impressive body of literature, estimating EE program energy savings is still plagued by disagreements over methods and appropriate levels of rigor as well as perennial data shortcomings. Evaluation of EE program impacts – as with evaluation of other types of programs – is as much art as science and evaluation results can vary widely depending on different evaluators’ professional judgment and the assumptions they use. Performance-based incentives are proving to be a mixed blessing in California so far. On the one hand, the deliberations over EE program evaluation, measurement and verification (EMV) results have been costly – about $100 million has been spent on EMV in California over the last three years to evaluate a $3 billion program budget. Moreover, the deliberations have been rancorous as hundreds of millions of dollars in utility compensation can hinge on the EMV results. On the other hand, they are incentivizing California’s utilities to pursue increased investment in demand side EE and have garnered manifold improvements in EMV data, methodologies and, perhaps most important, the oversight process. By creating an adversarial process in which various interests argue over how much compensation should go to California’s stakeholders, a spotlight has been shined on programmatic EMV. Likewise, the Clean Development Mechanism (CDM), which awards credits to carbon-reduction projects in less developed countries under the Kyoto Protocol, has struggled for over a decade to develop reliable, but implementable, methods for evaluating energy efficiency projects and programs.2 Whether the CDM Board has been successful in this balancing act depends on who you ask, and when, but the role of programmatic EE remains small in the  DM.Credible savings measurement is a prerequisite for participation of EE projects and programs in carbon offset (credit) schemes such as the CDM, performance-based incentives to encourage utility investments in customer efficiency, for implementation of a meaningful national energy EERS, and generally assessing the cost-effectiveness of EE programs. It remains to be seen whether improved EE EMV will mean more programs, fewer programs, or different programs, but credible savings measurement will be a vital part of a sustained scale-up of energy efficiency programs. In The Measurement Challenge section that follows, this report provides an overview of issues associated with measuring EE program impacts, including how some challenges – for instance, attribution of savings – is becoming more difficult as more and increasingly diverse projects, programs and policies are implemented.

Right-Sizing Certainty provides perspective on issues of measurement accuracy,  recision, bias, and uncertainty. These EMV challenges are not unique to EE, but exist in many other fields of public policy importance, such as education, health, safety and security, poverty alleviation, defense, and economic policy. The needed level of certainty for EE programs can vary depending on program intents. So, for example, certainty required for load forecasting may differ from that needed for EERS compliance or carbon credit trading. Some types of evaluation and measurement biases may be unknowable and unmeasureable, so the quest for ideal methods and data will be frustrated. The Battling for Certainty section argues for the adversarial process in which stakeholders deliberate over EMV. Critical questioning and debate can shine a light on EMV assumptions, methods, data, and analyses to overcome biases and enhance the quality and credibility of EMV and of EE programs. While the California process is not pretty at times, it is uncovering problems with EMV and beginning to address them. EMV problems are not new but are now being faced. In response to the argument that the California shareholder incentive should be eliminated because of acrimony over EMV, we ask why the EMV that is good enough  or determining cost-effectiveness and portfolio decisions is not good enough for compensation. Or, why do people accept different levels of EMV rigor and certainty for allocating resources ex ante through utility planning and associated rate adjustments in contrast to awarding ex post compensation?

Toward a National EMV Protocol discusses the difficulties of developing such a  rotocol. The diversity of project and program types and characteristics make the development of common protocols very challenging. However, if a national EERS and carbon offsets for EE programs are enacted then consistent EMV protocols are absolutely critical. The Northeast Energy Efficiency Partnerships (NEEP) is exploring possibilities for a regional protocol, having started with an effort to harmonize EMV terminology. Other organizations, such as the North American Energy Standards Board (NAESB), the National Action Plan for Energy Efficiency (NAPEE), and the Efficiency Valuation Organization (EVO) also have relevant initiatives.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\ASE 2010 energy_measurement_challenge_0.pdf

		284						Commercial Steam Cookers for Businesses and Operators		(August 2003). "Commercial Steam Cookers for Businesses and Operators." Retrieved from http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=COC		Steam cookers, also known as "compartment steamers", that have earned the ENERGY STAR are up to 50 percent more energy efficient than standard models.



ENERGY STAR qualified steam cookers include both electric and gas models. Steam cookers that earn the ENERGY STAR must meet a minimum cooking efficiency* of 50 percent (electric) and 38 percent (gas) while also meeting maximum idle energy rates. Idle energy rates are given for 3-, 4-, 5-, and 6-pan sizes.



Energy efficient steam cookers that have earned the ENERGY STAR offer shorter cook times, higher production rates, and reduced heat loss due to better insulation and more efficient steam delivery system.



In addition to saving energy, ENERGY STAR qualified steam cookers also save water - 90 percent or more when compared with standard steam cooker models (using on average 3 gallons of water per hour for ENERGY STAR qualified steam cookers versus 40 gallons of water per hour for standard models). For more information on saving water, please visit "Best Practices - How to Achieve the Most Efficient Use of Water in Commercial Food Service Facilities."		http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=COC

		285						Commercial Steam Cookers Key Product Criteria		(August 2003). "Commercial Steam Cookers Key Product Criteria." Retrieved from http://www.energystar.gov/index.cfm?c=steamcookers.pr_crit_steamcookers		Commercial steam cookers must meet the requirements provided in either Table 1 or Table 2 below to qualify as ENERGY STAR.		http://www.energystar.gov/index.cfm?c=steamcookers.pr_crit_steamcookers

		286						Commercial Ovens Key Product Criteria		(2009, May 16). "Commercial Ovens Key Product Criteria." Retrieved from http://www.energystar.gov/index.cfm?c=ovens.pr_crit_comm_ovens		Effective May 16, 2009



Commercial ovens must meet the cooking energy efficiency and idle energy rate requirements presented in the table below to qualify for ENERGY STAR. Note: Half-size gas units are not eligible for ENERGY STAR at this time.		http://www.energystar.gov/index.cfm?c=ovens.pr_crit_comm_ovens

		287						Standard Test Method for the Performance of Convection Ovens		American Society for Testing and Materials. (n.d.). Standard Test Method for the Performance of Convection Ovens. ASTM Designation F1496-05-05, in Annual Book of ASTM Standards.		Test method for convection ovens		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\F1496-2005.pdf

		288						Convection Oven Performance Reports		(August 2011). "Convection Oven Performance Reports". Retrieved from http://www.fishnick.com/publications/appliancereports/convectionovens/		Performance reports for convection ovens		http://www.fishnick.com/publications/appliancereports/convectionovens/

		289						Standard Test Method for Performance of Deck Ovens		American Society for Testing and Materials. (n.d.). Standard Test Method for the Performance of Deck Ovens. ASTM Designation F1965-99, in Annual Book of ASTM Standards.		Test method for deck ovens.

		290						Pizza Oven Equipment Supply Data		(2011). "Pizza Oven Equipment Supply Data". Retrieved from http://www.pizzaovens.com/specifications.aspx		Supply data		http://www.pizzaovens.com/specifications.aspx

		291						Average Number of Days in a School Year		(2002). "Average Number of Days in a School Year". Retrieved from http://nces.ed.gov/surveys/pss/tables/table_15.asp		Average length of school year and average length of school day		http://nces.ed.gov/surveys/pss/tables/table_15.asp

		292						2007 ASHRAE Handbook - HVAC Applications		American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (2007). "2007 ASHRAE Handbook - HVAC Applications".		HVAC Applications

		293						2010 Statewide Customized Offering Procedures Manual for Business		(2010). "2010 Statewide Customized Offering Procedures Manual for Business".		The 2010 Statewide Customized Offering provides financial incentives for the installation of high-efficiency equipment or systems. Non-Residential Customers that install energy-saving technology are eligible for energy efficiency incentives based on calculated energy savings and permanent peak demand reduction. (Incentives for gas-related energy savings are eligible only in Pacific Gas & Electric Company and San Diego Gas & Electric Company natural gas service territories.)

Incentives are paid on the energy savings and permanent peak demand reduction above and beyond baseline energy performance, which include state-mandated codes, federal-mandated codes, industry-accepted performance standards, or other baseline energy performance standards as determined by the Utility Administrator. Non-Residential Customers who wish to receive Utility incentives must submit a project application for the installation of eligible energy efficiency measure(s) through the Statewide Customized Offering process.

The 2010 enrollment begins January 1st 2010. Applications for the 2010 enrollment period are accepted until December 31, 2010 or until the Utility’s customized incentive funds are fully committed.

Administered by Utilities. The Statewide Customized Offering is administered by three of California’s Investor-Owned Utilities (CIOU)— Pacific Gas & Electric Company (PG&E), San Diego Gas & Electric Company (SDG&E), and Southern California Edison Company (SCE).

Designed for Non-Residential Customers. The Statewide Customized Offering serves Non-Residential Customers who receive energy services from CIOUs and pay into the Public Purpose Program (PPP) surcharge.

Offering Materials. Incentive payments are based on careful adherence to offering requirements, please read the entire Section 1: Offering Overview and Policies of the 2010 Customized Statewide Procedures Manual for Business before starting a customized project.

Changes for 2010. Refer to Table 1-1 below for a list of specific Offering changes for 2010.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\2010 Statewide Customized Offering Procedures Manual for Business.pdf

		294						Commerical Plug Load Savings Assessment		Mercier, C. and L. Moorefield. 2010. Commercial Plug Load Savings and Assessment. California Energy

Commission, PIER Energy‐Related Environmental Research Program. CEC‐500‐08‐049.		The objective of this project was to research and pilot test approaches to reducing plug load energy use in two commercial offices. The plug load research team, led by Ecos and supported by Portland Energy Conservation, Inc. (PECI) and New Building Institute (NBI), inventoried 924 plug loads in a public library and a small office in California (both recently LEED‐certified buildings), then metered 100 of these plug loads (mainly office equipment) at one‐minute intervals for one month. Based on the findings from this initial metering, we installed low‐ and no‐cost energy reduction strategies on 39 of the metered devices, and then re‐metered all devices for an additional month. The results of our study show that more than 12,270 kWh and 5,180 kWh per year (1 – 3% of total building energy use1) could be saved by using nocost and low‐cost energy savings strategies at the library and the small office, respectively. The largest opportunity for reducing office plug load energy use is to ensure the power management settings of computers and imaging equipment are enabled. However, some barriers need to be addressed if savings are to be achieved. Several control strategies can be employed to turn off devices when not in use and reduce energy consumption, but this benefit must be weighed against the cost of purchasing and installing said strategies. Timer and timer plug strips were unnoticed by the participants and typically reduced the electricity consumption of computer peripherals and imaging equipment by 10% to 65%, making them good options to control devices with regular schedules. Although the savings associated with load‐sensor plug strips ranged widely and depended on user behavior, these devices are an easy, low‐cost way to eliminate the energy used by often‐forgotten computer peripherals at some workstations. When the library and the small office are ready to upgrade some equipment, additional cost‐effective savings could be found by replacing inefficient equipment with appropriately sized equipment. For example, we reduced the electricity use of an occasionally used, inefficient desktop

computer by 95% by replacing it with a micro‐sized desktop with basic functionality, ultra‐low power use and power management settings enabled.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Plug Loads\Other\Draft Plug Load Savings and Assess Draft-Ecos-PIER_May 27 to TAG.pdf

		295						Division 104 Environmental Health		(2004, January 1). "Division 104 Environmental Health".		The Legislature finds and declares that the public health interest requires that

there be uniform statewide health and sanitation standards for retail food facilities to

assure the people of this state that food will be pure, safe, and unadulterated. It is the

intention of the Legislature to occupy the whole field of health and sanitation standards

for these food facilities, and the standards set forth in this chapter and regulations

adopted pursuant to its provisions shall be exclusive of all local health and sanitation

standards relating to these facilities.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\Division 104 Environmental Health.pdf

		296						AWWA Standard Water Balance and Audit for Calendar Year 2007		(November 2009). "AWWA Standard Water Balance and Audit for Calendar Year 2007".		In order to improve the understanding of AVRWC’s resource balance and to ensure accountability and efficient operation, AVRWC wanted to participate as a study participant in the Southern California EDISON (SCE) “Water Leak / Leak Detection and Water System Loss Control Study”. A project designed to assess the nexus between water loss and energy and to pilot test the AWWA water audit  ethodology and the AWWA recommended leakage intervention methodologies. The study had two phases: • Detailed top down water audit and economic level of leakage analysis

• Leakage field measurements through establishment of District Metered Areas (DMA) and proactive leakage intervention through leak detection and repair and pressure management. The potential for improved water conservation was also an important incentive for AVRWC to perform this audit since the reduction of Real Losses from the system represents a potentially new source of conservation supply.

The Water Audit utilized the new IWA/AWWA standardized Water Balance  ethodology to disaggregate and validate components of System Input Volume, consumption volume, Apparent Loss Volume and Real Loss Volume with a view to identifying potential for reduction of Water Loss Volumes. The key volumes validated during the process were the System Input Volume and the consumption volumes. Both of these were validated and found to have a statistical 95% confidence interval  f +/- 0.7% and +/- 0.8% accordingly.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\Final Report AVRWC Calender Year 2007.pdf

		297						2010 SPC Procedures Manual, Appendix B Table of Standard Fixture Wattages and Sample Lighting Table		Statewide SPC Team. (2010). "SPC Procedures Manual". Retrieved from http://asset.sce.com/Documents/Shared/090601_SCE_B_Standard_Fixture_Watts.pdf		The 2009 Table of Standard Fixture Wattages was generated under the following guidelines: 

1. All fixtures must comply with Title 10 of the Code of Federal Regulations (same as CWT) as 

well as California’s Title 24 Regulations; and 

2. All fixtures using 4-foot or U-tube “standard” 40 W fluorescent lamps (F40T12 or FU40T12) 

are excluded, with the exception of equivalent “standard” high-output and instant-start 

fixtures. All fixtures with 8-foot “standard” 75 W lamps (F96T12) are excluded as well as all 

fixtures with 8-foot “high output” 110 W lamps (F96T12HO). 

The motivation for the exclusion of these “standard” lamp fixtures is that most “cool-white” and “warm-white” general purpose lamps of the above types do not meet federal code (Title 10).  New codes that do not conform to these guidelines will not be added to the 2009 table.  Lighting fixtures are uniquely identified based on the first five columns of the table (Fixture Code, Lamp Code, Ballast Type, Nominal Watts/Lamp, and Lamps/Fixture).		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\Other\SCE_B_Standard_Fixture_Watts.pdf

		298						RUUD 2008-2009 Contractor Edition Lighting Catalog		RUUD. (2008). "RUUD 2008-2009 Contractor Edition Lighting Catalog".		Contractor Editoin Lighting Catalog

		299						Field Monitoring of SmartCool ESM Final Report		Asfour, S., Zakaria, K., Reyes, T., Eltoukhy, M. (December 2007)		This is a field test of the SMARTCOOL™ Energy Savings Module™ (ESM™) in a

commercial HVAC application conducted by the University of Miami for Florida Power

& Light Company under FPL’s Conservation R&D Program. The Smartcool is an

electronic control system which collects temperature data versus time when the

compressor is on or off in order to calculate the optimal run time for each compressor. Control modules connect to switches located between the thermostat and each compressor. The goal of the research is to estimate demand reduction of a heating/ ventilation/and airconditioning (HVAC) control technology from Smartcool Systems, Inc. during Florida Power & Light summer schedule peak hour (4:00 to 5:00 pm), and winter schedule peak hour (7:00 to 8:00 am) specifically during the months of August and January, respectively. Additionally, consumption and reduction of energy (kilowatt-hours) is also of primary importance. To measure the impact of the SMARTCOOL™, the University of Miami, Department ofIndustrial Engineering  eam installed, 21 dedicated data loggers and current transformers (CT), 3 loggers at the service entrance and 3 loggers on each of the A/C roof top units, free-standing, building of a national chain drug store in Miami, Florida.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\FPL_Summary.pdf

		300						Impact Analysis of A/C Tune-up Protocols on Energy Savings		(2010, February 2). "Impact Analysis of A/C Tune-up Protocols on Energy Savings".		The correlation between two A/C refrigeration cycle testing protocols and energy efficiency was studied. Pre-test measurement data collected during three major utility-incentivized A/C tune-up protocols were analyzed for the results. The study covers approximately 10,000 units over 5,000 sites in California. It was found that examining only one performance indicator (SH or SC) to predict tune-up equirements (as per protocol in the RCA Charge Test) does not provide a sufficient correlation between unit tune-up and energy efficiency. Furthermore, the data indicate that using the RCA Charge Test for A/C tune-up can lead to faulty equipment not being serviced, or being serviced incorrectly, which can result in additional unit inefficiencies. A diagnostic method that examines four performance indicators (SH, SC, COA, and ET) to predict tune-up requirements (as per Field Diagnostics’ protocol) demonstrates a high degree of correlation between unit tune-up and energy efficiency. Possible explanations for the results were provided.

It is recommended that A/C tune-up be guided by the Field Diagnostics method for  reating improved equipment performance and greater energy savings. Additionally, because the focus of utility incentivized tune-up protocols is to save energy, it is  ecommended that the ratio of measured EER to design EER at operating conditions be used as an additional measure of success.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\Impact Analysis of AC Tune-up Protocols on Energy Savings.pdf

		301						E2S Energy Savings Strategy for Industrial Battery Charging		E2S Energy Savings Strategy for Industrial Battery Charging		Project Goals

Improve NREV battery charging efficiency

Reduce energy consumption

Lower & Shift Demand�

Reduce NREV operating costs�

Enhance Customer Satisfaction without affecting battery performance		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\Industrial Battery Charging Rev 8.ppt

		302						Final Report Load Shape Update Initiative		(2006, November 17). Final Report Load Shape Update Initiative.		As described in the ordering language, “The primary purpose of the Load Shape Update Initiative is toassist with the following:

1. Identifying near- and long-term improvement objectives for the updating process, including how best to incorporate recently completed studies and studies underway into the E3 calculator;

2. Developing criteria for prioritizing end-uses/measures for load shape improvements, and

3. Establishing priorities for load shape improvements by end uses/measures and a schedule for completing those improvements.

“To this end, the Load Shape Update Initiative should provide Energy Division and interested parties with a better understanding of the following:

4. What load shapes/blocks exist in the E3 calculators, CEC and utility load forecasts and the data source quality;

5. The magnitude of the problem(s) with existing load shape data, utility vs. statewide; and 

6. The costs and benefits associated with potential improvements to existing load shape data.” 

That is, items 1 through 3 are primary objectives of the study, and items 4 through 6 are supporting objectives. Accordingly, this study provides a plan for load shape improvement, specifically for purposes of avoided cost calculations. The study does not address a variety of other issues related to Avoided Cost calculation, including:

• Improving the price series in the E3 Calculator

• Improving the calculation procedures in the E3 Calculator

• How peak demand will be defined

• How demand response will be valued

• Refining annual energy savings for measures.

This study also does not produce new load shapes or provide a load shape library. Rather, the report identifies existing load shapes and data sets that may be used to develop new calibrated load shapes and make recommendations on how to use and improve on those data sets.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Load Shape\LSUI final report 11-17-06 Revision.pdf

		303						New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs		Jacobs, P., Evans, B., Hall, N., Horowitz, P., Ridge, R., Peach, G., Prahl, R. (2010, October 15). New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs.		In a series of Commission orders related to approving the portfolio of programs associated with the Energy Efficiency Portfolio Standard (EEPS), the Commission approved technical manuals designed to provide a standardized, fair and ransparent approach for measuring program energy savings. The five technical manuals pproved between December 2008 and December 2009 cover a variety of measures applicable to the single family, multi-family and commercial/industrial sectors. The approved manuals are as follows:

 New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs in Single Family Residential Measures - Approved December 16, 2009

 New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs in Commercial and Industrial Programs - September 1, 2009

 New York Standard Approach for Estimating Energy Savings from Energy Efficiency Measures in Multi-family Programs July 9, 2009

 New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (Gas) March 25, 2009

 New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs (Electric) December 28, 2008

The Commission requested that the Evaluation Advisory Group1 (EAG) conduct a detailed review of the manuals to ensure that they are up to date, accurate, and complete. The EAG established a subcommittee to work on this critical assignment. The subcommittee met via teleconference to discuss a series of proposed changes. Thirteen meetings were held over a period of several months addressing proposed changes to the Tech Manual affecting the following:

 Lighting

 HVAC

 Building Types

 Refrigeration

 Water Heating

 Shell and other miscellaneous

 Custom Measures

The subcommittee ultimately submitted to the EAG an extensive list of proposed refinements to the Tech Manuals, including updated formulas, formulas for additional measures, new data tables to clarify specific calculations, additional weather stations and refined protocols for reviewing custom measures. Moreover, efforts were made to improve the “evaluability” of the measures by lining up the parameters in the engineering equations to values that can be measured in the field through the evaluation process.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\Multiple\New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs 10-15-10.pdf

		304						Experimental Evaluation of Abbotly Technologies Compressor Optimization Control Product "ESM System 4000" as applied to a 21-ton Roof Top Air Conditioner		Baxter, V. (August 2005). Experimental Evaluation of Abbotly Technologies Compressor Optimization Control Product "ESM System 4000" as applied to a 21-ton Roof Top Air Conditioner		Abbotly Technologies Pty Ltd makes a product called the Energy Saving Module

System 4000, or ESM 4000. It is designed to interface with existing air-conditioning and

refrigeration system controllers, and its purpose is to optimize compressor performance

so as to reduce energy consumption and demand while maintaining the primary control

set point (temperature, suction pressure, etc.) established by the system controller. For a

detailed technical description of the ESM 4000 and an overview of its operation theory

see references [1] and [2]. This report provides the results of a laboratory test of a 21-ton

roof top air-conditioning unit (RTU) with and without an ESM 4000 during April 2005.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\ORNL Testing on AC - Aug 2005.pdf

		305						Final Report 2006-08 Retro-Commissioning Impact Evaluation		SBW Consulting, Inc. (2010, February 8). Final Report 2006-08 Retro-Commissioning Impact Evaluation.		This report presents the evaluation, measurement, and verification (EM&V) activities for the Commercial Retro-Commissioning (RCx) High Impact Measure (HIM) for the 06–08 IOU/CPUC Program Cycle. The evaluation comprised 225 projects from more than two dozen programs offered by the four IOUs. Project-level sampling was used for both the net and gross impact evaluations, while projects with a large retrofit component were excluded. Samples were developed with the goal of achieving 90/10 precision at the IOU level, using a stratified random sample based on the ex ante estimates of gross MMBTU savings for each completed project, on the assumption that the ex ante estimates would serve as a good predictor of the associated ex post savings. Results were calculated at the IOU level, across all programs that included RCx projects.

There were three analytical components of the overall RCx evaluation:



A gross impact analysis calculated gross realization rates for individual projects and used the results to calculate a mean realization rate for each utility, by savings parameter (kW, kWh, therms). The impact approach was focused on project-level analysis, with site-specific M&V plans for each project, using a combination of engineering analysis and building simulation methods.



A net analysis utilized the self-report approach developed and applied to all Large Nonresidential measures and programs to calculate a net-to gross ratio (NTGR) to estimate the degree of program influence in the decision to RCx the facility and the extent of free ridership.



An investigation of effective useful life (EUL) examined selected measures from prior RCx programs, to determine if each measure was still in place, operational, and yielding savings to estimate EULs for common classes of RCx measures.

Results of the evaluation were based on 50 gross impact sites, 120 net impact sites, and 96 RCx measures implemented in three previous RCx programs.



The gross impact analysis found an overall realization rate of 0.55 for total energy savings (when measured in MMBTU/year) and gross savings of 335,000 MMBTU/year across the IOUs. We identified 83 significant reasons for differences between the ex post and ex ante savings in the sample, with nearly half of savings reductions attributable to the measures not working any more.



The net analysis found generally low levels of free ridership across IOUs and projects, with all IOUs averaging NTGRs of 0.80 or greater per project.



The EUL analysis found that 22 of 96 measures investigated had failed since their installation three to four years ago, leading to an estimated EUL across all RCx measures of eight years based on a linear extrapolation, although there is a wide band of uncertainty around this estimate.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\RCx_2006-08_EM&V_Report_FINAL.pdf

		306						SECONDARY RESEARCH FOR WATER LEAK DETECTION PROGRAM

AND WATER SYSTEM LOSS CONTROL STUDY		(December 2009). SECONDARY RESEARCH FOR WATER LEAK DETECTION PROGRAM

AND WATER SYSTEM LOSS CONTROL STUDY.		The Water Leak Detection Program and Water System Loss Control Study had two components; a primary and a secondary research component. Within the primary research component detailed water audits and system water loss measurements were carried out for three water utilities in the Southern California Edison (SCE) service territory in order to accurately quantify the volume of system losses in each utility. The study team then used these results to determine the most efficient and  conomic intervention strategy against system water losses for each water utility.

The scope of the secondary research component was to draw on a collection of existing water leakage and system loss control studies to provide the basis for defining a range of possible water system loss control alternatives. The following documents were produced for the secondary research component:

- A whitepaper titled “How Much Water is Being Lost in California” estimating the volume of system water losses in California and the volume of economically recoverable system water losses. 

- A roadmap for pursuing a system water loss and energy reduction program in the SCE service territory.

- A water loss assessment and management best practice document.

- A literature review of national and international publications discussing the link between water supply and energy consumption – with special focus on literature relevant to California.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Pumping\Other\Sec Research Report - FINAL.pdf

		307						SLA, 2008 Residential ACM Manual				The specific leakage area (SLA) is the ratio of the effective leakage area to floor area in consistent units. The value is then increased by 10,000 to make the number more manageable. If the effective leakage area (ELA) is known in inches, then the SLA may be calculated with XEquation R3-7X.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\SLA.pdf

		308						ASHRAE - An Experimental Approach to Quantify Effects of Common Maintenance Strategies for a 5-ton Rooftop Units		Faramarzi, R. (2010, January 24). An Experimental Approach to Quantify Effects of Common Maintenance Strategies for a 5-ton Rooftop Units.		Quantify the impacts of common HVAC maintenance faults on power, capacity, efficiency, and key components of human comfort conditions.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Building Envelope\Roof\TTC_HVAC Maint_ASHRAE 2010 Orlando.pdf

		309						Palm District Cooling 19XR Chiller Energy Optimization Kwh saving test		(2009, November 20). Palm District Cooling 19XR Chiller Energy Optimization Kwh saving test.		U.S. Chillers (USCS) was requested by Smartcool technologies to test and evaluate the Smartcool Liquid chiller controls technology on a large tonnage Centrifugal chiller serving the District Cooling industry. USCS approached Palm District Cooling company in Dubai UAE and requested if the testing could be performed on one of its chillers. The site selected was Gardens Plant 1 a 8,750 ton chilled water plant with (7) 19 XR Carrier 1,250 Ton centrifugal chillers. The chiller selected was chiller number 3.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Chillers\USCS Report about Testing at PDC Plant in Dubai 2009.pdf

		310						Field Validation of Algebraic Equations for Stack and Wind Driven

Air Infiltration Calculations		Walker, I., Wilson, D., (April 2008). Field Validation of Algebraic Equations for Stack and Wind Driven Air Infiltration Calculations		Explicit algebraic equations for calculation of wind and stack driven ventilation were developed by parametrically matching exact solutions to the flow equations for building envelopes. These separate wind and stack effect flow calculation procedures were incorporated in a simple natural ventilation model, AIM-2, with empirical functions for superposition of wind and stack effect and for estimating wind shelter. The major improvements over previous simplified ventilation calculations are: a power law pressure-flow relationship is used to develop the flow equations form first principles, the furnace or fireplace flue is included as a separate leakage site and the model differentiates between houses with basements (or slab-on-grade) and crawlspaces. Over 3400 hours of measured ventilation rates from the test houses at the Alberta Home Heating Research Facility were used to validate the predictions of ventilation rates and to compare the AIM-2 predictions to those of other ventilation models. The AIM-2 model had bias and scatter errors of less than 15% for wind-dominated ventilation, and less than 7% for buoyancy ("stack-effect") dominated cases.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Building Envelope\Air Leakage\Walker & Wilson AIM-2 (ASHRAE HoF Enhanced Infiltration Method).pdf

		311						Whole House Performance Pilot Project		Abhat, A., (March 2010). Whole House Performance Pilot Project.		Residential energy consumption in California accounts for about 18 percent, or almost one-fifth of the total energy consumption on 8,492 Trillion BTU in California [1]. Most of this energy is spent on space heating and cooling, water heating, cooking, lighting, electric/gas appliances, and electrical equipment. Hence, implementing energy efficiency measures in homes will certainly have a sizeable impac on energy conservation in California.



Statistical data for California's Housing Characteristics obtained during the 2000 Census shows that about 70 percent of the existing residential dwellings in California were built prior to 1978, when the building energy standards were far less stringent [2]. Thus, energy savings in existing residential units would lead to major reductions in overall energy consumption and greenhouse gas emissions. Moreover, considerable additional energy savings can be attained in homes built after 1978.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Building Envelope\Other\WHP - FINAL REPORT (Sections 1-9), March 2010 (CarlosRuiz - SCG).pdf

		312						Energy Star Program Requirements for Integral LED Lamps Partner Commitments		(2010, March 3). Energy Star Program Requirements for Integral LED Lamps Partner Commitments.		The following are the terms of the ENERGY STAR Partnership Agreement as it pertains to the manufacturing and/or distributing of ENERGY STAR qualified integral LED lamps. The ENERGY STAR PARTNER1 (PARTNER) must adhere to the following program requirements		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\LED\IntegralLampsFINAL.pdf

		313						LED A-19 Lamps ET10.29 Report		December 2010, Design & Engineering Services, Southern California Edison

		314						2006 Business Incentives & Services		Statewide Express Efficiency Team, (2006). 2006 Business Incentives & Services.		Business customers who receive distribution services from

SCE and pay the public goods charge on their electric bill are

eligible. Customers may apply to the program as “self-sponsors”

or elect to have a third party apply on their behalf.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\2006 Business Incentives and Services Fact Sheet.pdf

		315						Evaluation of the 2004-2005 Statewide Multifamily Rebate Program – Volume I		(2007, March 16). Evaluation of the 2004-2005 Statewide Multifamily Rebate Program – Volume I.		This document is the executive summary of the 2004-2005 California Statewide Multifamily Rebate Program Evaluation, Measurement and Verification (EM&V) Study. The California Public Utilities Commission's Energy Division (CPUC or Commission) is the primary guidance organization for this evaluation effort, with the state’s investor-owned utilities (IOUs) [San Diego Gas & Electric (SDG&E), Pacific Gas & Electric (PG&E), Southern California Edison (SCE) and Southern California Gas (SCG)] providing valuable feedback.  This report follows an interim report that was submitted on September 15, 2005, which is included as an appendix to this report.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\1118-04_MultiFamily_Rebate_evaluaton_-_Volume_I.pdf

		316						2008 DEER MEASURE COST DOCUMENTATION		Keneipp, F., Yim, M., (2008, May 30). 2008 DEER MEASURE COST DOCUMENTATION		The following document provides an update to the DEER phase 1 cost reported April 14, including a general overview of the data collection, analysis methodologies, and parameter definitions used to develop the DEER cost delivery summary.  It should be noted that this is a work in progress, and will be updated with new information and findings throughout the review process expected to be complete by May 30, 2008.  Upon completion, Summit Blue will provide all final documentation to the California Public Utilities.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\DEER\DEER 2008\2008 DEER Measure Cost Documentation Rev 3.doc

		317						2008 DEER Update - Summary of Energy Analysis Revisions, December 2008, Version 2008.2.05 for 2009-2011 Planning/Report		(December 2008). 2008 DEER Update - Summary of Energy Analysis Revisions, December 2008, Version 2008.2.05 for 2009-2011 Planning/Report.				www.deeresources.com

		318						2007 Specified Performance Contract (SPC) Procedures Manual, Appendix B		(2007). 2007 Specified Performance Contract (SPC) Procedures Manual				http://www.sce.com/RebatesandSavings/LargeBusiness/SPC/SPCManualsandForms/

		319						Consumer Strategies for Controlling Electric Water Heaters under Dynamic Pricing		Chong Hock K., Jay Apt. (2005). Consumer Strategies for Controlling Electric Water Heaters under Dynamic Pricing. Retrieved from http://wpweb2.tepper.cmu.edu/ceic/PDFS/CEIC_04_02.pdf		Electricity used to heat water represents 9% of residential demand in the USA and can be 40% in other countries. Hourly residential use of hot water is often anti-coincident with the peak generation of electricity, presenting an opportunity for 

reducing consumer costs under dynamic pricing during the afternoon generation peak. We have examined the effects of three strategies on customer costs under dynamic pricing: timed power interruption (long used by certain utilities), a price-sensitive thermostat, and a double period setback timer. Systems which lower the water temperature set points are as economical as power interruption systems, and result in higher minimum water temperature. Our model  predicts that a setback thermostat will keep the tank water warmer than a load interruption timer with very similar electricity use. The setback thermostat and the more complex price-sensitive thermostat achieve similar water temperatures and consumer savings		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Water Heating\Electric Tank\CEIC_04_02.pdf

		320						Energy Star 2008 website materials related to TV?VCR specifications revision.		(2008). TV Products Specification. Retrieved from http://www.energystar.gov/index.cfm?c=archives.tv_vcr_spec				http://www.energystar.gov/index.cfm?c=archives.tv_vcr_spec

		321						California Code of Regulations Title 20		California Energy Commission. (December 2007). California Code of Regulations Title 20. Retrieved from http://www.energy.ca.gov/2008publications/CEC-140-2008-001/CEC-140-2008-001.PDF				\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 20\CEC-140-2008-001.PDF

		322						2009 Appliance Efficiency Rulemaking Phase 1, Part C, Kicket #09-AAER-IC		Singh, H., Rider, K., Staack, W., (September 2009). 2009 Appliance Efficiency Rulemaking Phase 1, Part C, Kicket #09-AAER-IC. Retrieved from http://www.energy.ca.gov/2009publications/CEC-400-2009-024/CEC-400-2009-024.PDF		This staff report contains proposed amendments to the Appliance Efficiency Regulations (California Code of Regulations, Title 20, Sections 1601 through 1608) to be considered as part of the 2009 Appliance Efficiency Rulemaking, Phase I, Part C (Docket # 09-AAER-1C). This report presents staff analysis of the legislative criteria, background, television energy use measurements, federal regulations and test method, proposals for television standards, staff proposed standards, statewide energy use, savings and cost analysis, technical feasibility, power factor, policy issues and next steps, stakeholder comments, and proposed regulations related to televisions. The proposed regulations will generate an estimated 6,515 GWh in energy savings annually after all existing stock is replaced. The overall energy cost savings to consumers for California is expected to be approximately $8.1 billion. The estimated total value of this regulation is approximately $8.7 billion, which is the sum of energy cost savings from the proposed standards and savings in avoided construction cost of a $615 million natural gas power plant.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\CPUC Policy Manual\CEC-400-2009-024.PDF

		323						Energy Use of Televisions and Videocassette Recorders in the U.S.		Rosen, K., Meirer, A., (March 1999). Energy Use of Televisions and Videocassette Recorders in the U.S. Retrieved from http://eetd.lbl.gov/ea/reports/42393/42393.pdf				\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\42393.pdf

		324						Miscellaneous Electricity Use In The U.S. Residential Sector		Sanchez, M., Koomey, J., Moezzi, M., Meier, A., Huber, W., (April 1998). Miscellaneous Electricity Use In The U.S. Residential Sector. Retrieved from http://enduse.lbl.gov/info/LBNL-40295.pdf		In this study, we developed a detailed bottom-up model of the miscellaneous electricity end use. Using shipment data and a consistent stock accounting framework, we estimate the energy use of 97 product types of varying importance over a 34 year period (1976-2010). Our study has two components: a historical analysis of miscellaneous electricity use (1976- 1995), and an end use forecast (1996-2010). Our historical analysis is based on shipment data for the period 1976 through 1995. For the majority of product types, our miscellaneous electricity forecast is based on either industry projections of future shipments or ARIMA models. By disaggregating the miscellaneous end use into more than ninety product types, our study provides the product-specific information that is necessary for directing future research, policy, and public information efforts.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\Multiple\LBNL-40295.pdf

		325						Electricity Consumption by Small End Uses in Residential Buildings		Little, A., (1998, August 20). Electricity Consumption by Small End Uses in Residential Buildings. Retrieved from http://www.descoenergy.com/pdf/pdfnew/Residential%20Energy%20Uses%20of%20Devices.pdf		Electricity consumption by small end uses has recently gained attention as the largest

and fastest growing energy use in households. If small, unrelated end uses in households are aggregated (in a rather contrived family), they consume a notable amount of energy on a national basis.  Researchers frequently refer to such a family as “miscellaneous” end uses.  As discussed in Section 4, re-categorization of residential end uses is recommended to provide more logical groupings of end uses.

Exhibit 2-1 shows U.S. residential energy consumption by fuel type, indicating that 11.91 quad of electricity were consumed by the residential sector in 1996.  A recent study, completed by five U.S. Department of Energy (DOE) national labs

1 , suggests that “miscellaneous” electricity

consumption 2, including stand-by electric consumption 3, is the largest end use in the residential sector [Five-Lab Study, 1997;  p. 3.8].  The DOE Energy Information Administration (EIA) estimates 1996 small electric end uses 4 at about 3.9 quad in the residential sector, growing to 6.3 quad in 2010 [EIA/AEO, 1998; Table A4]. LBNL estimated the annual electricity consumption of 97 small end uses at about 235 TWh/yr (site 5) or about 2.6 quad, and project growth to 350 TWh/yr (about 3.6 quad) [LBL-40295, 1998; Table 1]. Other publications have focused on the stand-by consumption associated with certain small end uses [such as Rainer, 1996; Lamb, 1996; Meier, 1993; Molinder, 1997].  Even Newsweek magazine has noted the increase in energy consumption  projected (by EIA) for “miscellaneous” household appliances [Newsweek, 1997; p. 15]. Previous studies have provided a broad overview of small-end-use consumption, and have identified data gaps. Alan Meier [Meier, 1987] identified, at least a decade ago, the paucity of data on small-enduse energy consumption.  LBNL [LBL-40295, 1998] provides the most recent, comprehensive review of small-end-use energy consumption for the residential sector.  They, too, found reliable data sparse for many end uses.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\Multiple\Residential Energy Uses of Devices.pdf

		326						Televisions Active Mode Energy Use and Opportunities for Energy Savings		Ostendorp, P., Foster, S., Caldwell, C., (March 2005). Televisions Active Mode Energy Use and Opportunities for Energy Savings. Retrieved from http://www.nrdc.org/air/energy/energyeff/tv.pdf		The EPA’s ENERGY STAR® voluntary labeling program has been encouraging energy efficiency in a wide array of products since 1992 and has maintained voluntary labeling specifications for TVs and other audiovisual equipment since 1998. The upcoming third phase of the specification requires both analog and digital TVs to consume less than 1 watt when the TV is plugged in and turned off (standby mode) in order to earn the ENERGY STAR label. Less efficient models can consume between 3 and 20 watts in standby mode. Significant progress has been made by addressing standby mode power in TVs. A Lawrence Berkeley National Lab’s (LBNL) report on TVs estimates that, since the inception of the ENERGY STAR spec, the 

United States has saved about 9 billion kWh of electricity from lower standby mode power consumption in TVs. Unfortunately, standby mode represents a small piece of the broader energy consumption picture in televisions and many other consumer electronics. Active mode–the time when a TV is functionally “on” and displaying pictures and sound–accounts for 80 percent to 95 Percent of the energy consumed by a TV, even though TVs only spend a few hours per day turned on. The reason is that today’s TVs typically draw more than 100 watts when turned on, with power-hungry sets sometimes drawing upwards of 300 watts. Our measurements indicate that some TVs are more efficient than others, and that a huge energy savings opportunity exists by addressing the power consumption of TVs in active mode.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\Multiple\tv.pdf

		327						LED Backlight Costs Falling Faster than Conventional LCD Backlights		(2010, February 16). LED Backlight Costs Falling Faster than Conventional LCD Backlights. Retrieved from http://www.displaysearch.com/pdf/100216_led_backlight_costs_falling_faster_than_conventional_lcd_backlights.pdf		Most LCD panel and set makers are focusing on development of LED (light emitting diode) backlight units for improved visual performance, thinner form factor, and lower power consumption. The key issue has been reducing cost, in absolute terms and relative to the conventional CCFL (cold cathode fluorescent) backlights. The newlyreleased DisplaySearch Quarterly LED & CCFL Backlight Cost Report, which is the only report to analyze and forecast the cost structure of CCFL and LED backlight costs, disclosed that the average cost of 40” edge LED backlight unit in Q1’10 is $118, and will fall to $100 by Q4’10 (see Figure 1). Cost reduction is driven by increasing production volumes, which affects LED and material costs, and by improvement in LED luminous intensity, which enables the use of fewer LED

chips.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\Multiple\100216_led_backlight_costs_falling_faster_than_conventional_lcd_backlights.pdf

		328						Final Evaluation Report: Upstream Lighting Program - Volume 1		KEMA, Inc. (2010, February 8). Final Evaluation Report: Upstream Lighting Program - Volume 1. Retrieved from http://www.energydataweb.com/cpucFiles/18/FinalUpstreamLightingEvaluationReport_2.pdf		This report presents results of an impact evaluation of the 2006-2008 Upstream Lighting Program implemented by PG&E, SCE and SDG&E. Combined, the Upstream Lighting Program accounted for over half (56%) of the expected net kWh savings and 42% of the expected net kW reductions for the total statewide portfolio. 

Gross impacts were developed using a combination of methods, including installation rate modeling and analysis, as well as lighting logger and baseline wattage data analysis from over 1,700 sites throughout California. Net savings were developed using multiple methods and data sources ultimately relying on a preponderance of the evidence approach. Statewide annual net savings for the Upstream Lighting Program are estimated to be about 1,325 GWh and net peak demand reductions were determined to be nearly 134 MW (25% and 20% of the ex-ante estimates respectively).1

 Screw-in CFLs account for the vast majority of net savings, with 92% of net 

energy savings and 96% of net peak demand reductions achieved through the purchase, installation and usage of these measures.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\HID\FinalUpstreamLightingEvaluationReport_2.pdf

		329						Residential Retrofit High Impact Measure Evaluation Report		The Cadmus Group, Inc., (2010, February 8). Residential Retrofit High Impact Measure Evaluation Report. Retrieved from http://www.epa.gov/ozone/partnerships/rad/downloads/CA_PUC_Assessment.pdf		This report documents the impacts of the California Investor-Owned Utilities’ (IOU) 

2006-2008 residential retrofit programs, and excludes the results of residential Upstream Lighting and residential Heating Ventilation and Air Conditioning (HVAC) programs which are presented in separate reports. The Cadmus Group, Inc. served as the prime contractor, and was assisted by a group of subcontractors including Itron, Jai J. Mitchell, KEMA, PA Consulting, and Nexus Market Research. This evaluation was managed and directed by the CPUC Energy Division. Assistance was provided to the Energy Division and Cadmus on study design and quality control by the CPUC’s technical support contractors for this evaluation cycle (the Data Management and Quality Control (DMQC) Contractor, the Master Evaluation Contract Team (MECT), and the Database for Energy Efficiency Resources (DEER) contractor).		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\HID\CA_PUC_Assessment.pdf

		330						Standard 37-2005 -- Methods of Testing for Rating Electrically Driven Unitary Air-Conditioning and Heat Pump Equipment		(2005). Standard 37-2005 -- Methods of Testing for Rating Electrically Driven Unitary Air-Conditioning and Heat Pump Equipment. Retrieved from http://www.techstreet.com/cgi-bin/detail?doc_no=ashrae|37_2005;product_id=1214026		The purpose of this standard is to provide test methods for determining the cooling capacity of unitary air-conditioning equipment and the cooling or heating capacities, or both, of unitary heat pump equipment. These test methods do not specify ethods of establishing ratings that involve factors such as manufacturing tolerances and uality control procedures. This standard applies to electrically driven mechanical-compression unitary air conditioners and heat pumps consisting of one or more assemblies that include an indoor air coil(s), a compressor(s), and an outdoor coil(s). Where such equipment is provided in more than one assembly, the separated assemblies are designed to be used together. This standard does not include methods of testing the following: (a) cooling coils for separate use, (b) condensing units for separate use, (c) room air conditioners, (d) heat-operated unitary equipment, (e) liquid chilling packages and (f) multiple indoor air coils operating simultaneously in heating and cooling modes.		http://www.techstreet.com/cgi-bin/detail?doc_no=ashrae|37_2005;product_id=1214026

		331						Performance Evaluation of Rooftop Air Conditioning Units At High Ambient Temperatures		Faramarzi, R., Coburn, B., Sarhadian, R., Mitchell, S., Pierce, R., (2004, August 22). Performance Evaluation of Rooftop Air Conditioning Units At High Ambient Temperatures		The cooling capacity of packaged, air-cooled, rooftop air conditioning units (RTUs) declines as the ambient temperatures increases. Rooftop air conditioning units' performance parameters such as power consumption and efficiency rating are much less understood at temperatures exceeding 115oF. These temperatures are typically beyond those at which the RTU manufacturers test their products. Many climate regions within California achieve these high ambient temperatures on a consistent basis.

The purpose of this research is to determine the impact of high ambient temperatures on the electric demand and cooling efficiency of five-ton RTUs. This study seeks to better understand efficiency degradations and electric demand implications of high efficiency and standard efficiency units for three leading RTU manufacturers under realistic peak summer cooling conditions seen in California.		http://www.aceee.org/proceedings-paper/ss04/panel03/paper05

		332						Code of Federal Regulations, Title 24, Volume 5				Federal regulation code		http://www.access.gpo.gov/cgi-bin/cfrassemble.cgi?title=200824

		333						State of California Department of Housing and Community Development Web Site		(2011). State of California Department of Housing and Community Development Web Site.		The State laws governing the Department's Manufactured Housing Program are found in the Health and Safety Code, Division 13, Part 2, commencing with Section 18000. Specifically, Chapters 3 and 4, commencing with Section 18020, establish requirements for enforcement and standards. Federal law governing manufactured housing built on or after June 15, 1976, are found in Title 42, U.S. Code, Chapter 70, Section 5401 and following		http://www.hcd.ca.gov/codes/mhp/lawregs.html

		334						EVALUATION STUDY OF THE 2004-05 STATEWIDE RESIDENTIAL APPLIANCE RECYCLING PROGRAM		ADM Associates, (April 2008). EVALUATION STUDY OF THE 2004-05 STATEWIDE RESIDENTIAL APPLIANCE RECYCLING PROGRAM. Retrieved from http://www.calmac.org/publications/EM&V_Study_for_2004-2005_Statewide_RARP_-_Final_Report.pdf		This report presents the results of the evaluation, measurement and verification study (EM&V) study of the Statewide Residential Appliance Recycling Program (RARP) that PG&E, SCE and SDG&E offered to their residential customers in 2004-2005. The program offered incentives to eligible customers to recycle older, less-efficient but still-working refrigerators and freezers. The goal was to remove such units from the grid sooner than otherwise might be the case, thereby reducing consumption and demand on the grid.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\EM&V_Study_for_2004-2005_Statewide_RARP_-_Final_Report.pdf

		335						Measurement & Verification Reality Check: A Yawning Gap Between Theory and Practice		Kumar, S., Haberl, J., Claridge, D., Turner, D., O'Neal, D., Sharp, T., Sifuentes, T., Taylor, D. & Lopez, F. (2002). Measurement & verification reality check: A yawning gap between theory and practice. Lawrence Berkeley National Laboratory.		The success of an energy efficiency program should be measured in terms of the actual energy savings, and not against "stipulated" or estimated energy savings. Although M&V guidelines and protocols have standardized methods for verifying energy savings accruing from the implementation of an energy efficiency project, M&V is largely viewed as a cost center rather than a value proposition. The jury may still be out on the real value of M&V because it is often perceived as very expensive and too technical. This paper will review measured energy savings data from the Texas LoanSTAR Program and analyze available data and program requirements of Federal and state performance contracting programs that require some level of M&V to verify energy savings. The intent is to determine the role of M&V in different programs and what implications it has on the success or failure of the programs. The paper concludes with suggestions to use M&V as a risk management tool wherein both the service provider and the customer have a vested interest to perform appropriate level of M&V to reduce uncertainty in energy savings in a cost effective manner.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Cost\EM&V Cost Study.pdf

		336						Mobilizing Energy Efficiency in the Manufactured Housing Sector		Talbot, J. (2012, July 31). Mobilizing energy efficiency in the manufactured housing sector. American Council for an Energy-Efficiency Economy, Research Report A124, Retrieved from http://www.aceee.org/research-report/a124		Manufactured homes are an important source of affordable housing for nearly seven million Americans, particularly low-income residents. Unfortunately, energy efficiency in manufactured homes lags behind that of site-built homes. This study examines the potential for and benefits of energy efficiency in manufactured homes. It assesses the current housing market, characterizes energy use, and analyzes the cost-effective potential for energy efficiency improvements throughout the manufactured housing sector. Results highlight substantial potential for programs and policies to mobilize energy efficiency in manufactured homes.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\Multiple\a124.pdf

		337						The Uniform Methods Project: Methods for Determining Energy Efficiency Savings for Specific Measures		Jayaweera, T. & Haeri, H. (2013, January 24). The uniform methods project: Methods for determining energy efficiency savings for specific measures. Retrieved from http://www1.eere.energy.gov/wip/pdfs/ump_draft_protocols_01-24-2013.pdf		This document provides a set of model protocols for determining energy and demand savings that result from specific energy efficiency measures or programs. The methods described here are approaches that are―or are among―the most commonly used in the energy efficiency industry for certain measures or programs. As such, they draw from the existing body of research and best practices for energy efficiency evaluation, measurement, and verification (EM&V).		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\Multiple\ump_draft_protocols_01-24-2013.pdf

		338						International Energy Agency Building Energy Simulation Test (BESTEST) and Diagnostic Method		Judkoff, R., & Neymark, J. (1995, February). International energy agency building energy simulation test (bestest) and diagnostic method.		In this project, a method - BESTEST - was developed for systematically testing whole-building energy simulation models and diagnosing the sources of predictive disagreement.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\Multiple\NREL BESTEST.pdf

		339						CA Energy Efficiency Strategic Plan January 2011 Update		(2011). CA Energy Efficiency Strategic Plan January 2011 Update.		This Plan sets forth a roadmap for energy efficiency in California through the year 2020 and beyond. It articulates a long-term vision and goals for each economic sector and identifies specific near-term, mid-term and long-term strategies to assist in achieving those goals.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Other\Multiple\CAEnergyEfficiencyStrategicPlan_Jan2011.pdf

		340						Incremental Measure Cost in New Construction Programs: White Paper on Best Practices and Regulatory Issues		Heschong Mahone Group. (2008, February 20). Incremental Measure Cost in New Construction Programs: White Paper on Best Practices and Regulatory Issues.		Incremental Measure Cost (IMC) presents a problem in the new construction energy efficiency arena, because the CPUC’s cost effectiveness metrics are built around assumptions appropriate to simple retrofit measures, such as CFL change-outs….This White Paper lays out the details of these problems, discusses the precedents and CPUC decisions that apply, and proposes solutions. These recommendations are offered in the spirit of finding rational, realistic and fair solutions to the IMC problem for new construction programs, in ways that are compatible with the CPUC’s policies and cost effectiveness practices.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Cost\HMG IMC White Paper v1.doc

		341						A Study of the Sensitivity of DEER HVAC Interactive Effects Factors to Modeling Parameters		James J. Hirsch and Associates. (2012, March 28). A Study of the Sensitivity of DEER HVAC Interactive Effects Factors to Modeling Parameters.		The main objective for the study was to use building energy simulation to gain a better understanding of

the sensitivity of interactive effects factors to variations in building modeling parameter assumptions.

The results of these studies will help identify information needs and thus provide guidance to other CPUC research and field survey activities by recommending parameters that should be a focus and lead to the greatest improvements to HVAC interactive effects estimates. Two separate analyses are included: one for commercial buildings and one for residential. Each has its own set of building parameters that were tested for interactive effects sensitivity.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\IE_Sensitivity_Report_Draft_Mar_2012.pdf

		342						Economizer Consensus Project Meeting		Western HVAC Performance Alliance. (2013, January 27). Economizer Consensus Project Meeting.		Powerpoint presentation from 1/27/13 meeting in Dallas Texas.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Economizers\IntroToSAFE-AHRExpo-Dallas-2013-01-27PPT.pdf

		343						Energy Analysis for Window Films Applications in New and Existing Homes and Offices		ConSol. (2012, February 7). Energy Analysis for Window Films Applications in New and Existing Homes and Offices.		The purpose of this study is to demonstrate the cost-effectiveness of energy control window film in homes and offices, in order to make a case for inclusion in energy and green codes, programs, and incentives in the state of California and expand opportunities for window film in the California market.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Building Envelope\Fenestration\IWFA Energy Study FINAL - correction.docx

		344						Energy Efficiency Improvement and Cost Saving Opportunities for Cement Making: An ENERGY STAR Guide for Energy and Plant Managers		Worrell, E. & Galitsky, C. (2008, March). Energy Efficiency Improvement and Cost Saving Opportunities for Cement Making: An ENERGY STAR Guide for Energy and Plant Managers, Report LBNL-54036-Revision.		Substantial potential for energy efficiency improvement exists in the cement industry and in individual plants. A portion of this potential will be achieved as part of (natural) modernization and expansion of existing facilities, as well as construction of new plants in particular regions. Still, a relatively large potential for improved energy management practices exists.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Industrial Process\Other\LBNL-54036.pdf

		345						California LED Lamp Market Characterization Report		DNV KEMA Energy & Sustainability. (2012, June 12). California LED Lamp Market Characterization Report, CALMAC ID: CPU0057.01.		In late 2011, the California Public Utilities Commission (CPUC) requested that DNV KEMA Energy & Sustainability perform a preliminary market characterization for light-emitting diode (LED) lamps in California as part of CPUC Work Order 13 (Lighting Programs Process Evaluation and Market Characterization). The purpose of this report is to provide a high-level assessment of LED lamp market characteristics and a snapshot of LED lamp availability, diversity, and pricing with a focus on California’s market to the extent that data are available. Whenever possible, we compare U.S. LED lamp market data with California data to highlight similarities and differences between the national and California LED lamp market. This report provides information regarding the current state of the LED lamp market as well as insights into future market directions. This report provides preliminary insights into the LED market in anticipation of a more comprehensive LED Market Effects study being conducted under CPUC Work Order 54 (Market Effects).		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\LED\LED_Market_Characterization_Report_-_Final.pdf

		346						Finding the Phantom in Plug Loads		Sator, S. (2008, August 1). Finding the Phantom in Plug Loads. Tech News, August 2008 — Ask E Source.		Q: What's the difference between a phantom load and a plug load? How much electricity doeseach account for and how can these loads be reduced?

A: Plug loads and phantom loads are terms used to describe the power draw of consumer electronics and appliances. While a plug load is typically defined as the total electric draw of an item, a phantom load is the amount of energy a device consume while in standby mode or switched off. Consumer electronics and appliances account for the majority of residential electricity consumption and are therefore an important target for programs aimed at curbing overall consumption. And because there are so many of these loads within a home, it is possible to effectively and inexpensively reduce residential power consumption through simple technologies, changes in habits, or informed purchasing decisions.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Plug Loads\Consumer Electronics\TAS-TN-8-08.pdf

		347						Energy Standard for Buildings Except Low-Rise Residential Buildings		ASHRAE, ANSI, IES. (2012). Energy Standard for Buildings Except Low-Rise Residential Buildings, I-P Edition.		ANSI/ASHRAE/IES Standard 90.1-2010		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Federal\ASHRAE 90.1 2010.pdf

		348						Ventilation for Acceptable Indoor Air Quality		ASHRAE, ANSI. (2010). Ventilation for Acceptable Indoor Air Quality.		ANSI/ASHRAE Standard 62.1-2010		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Federal\ASHRAE 62.1 2010.pdf

		349						Ventilation for Acceptable Indoor Air Quality		ANSI, ASHRAE. (2007). Ventilation for Acceptable Indoor Air Quality.		ANSI/ASHRAE Standard 62.1-2007		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Federal\ASHRAE 62.1_2007.pdf

		350						Impact Evaluation of the 2009 California Low-Income Energy Efficiency Program: Final Report		Impact Evaluation of the 2009 California Low-Income Energy Efficiency Program: Final Report, ECONorthwest, Inc. June 16, 2011.		This report presents impact evaluation results for the California Low Income Energy Efficiency Program  (LIEE) for program year 2009. The four investor-owned utilities—Southern California Edison (SCE), Pacific Gas and Electric (PG&E), San Diego Gas and Electric (SDG&E), and Southern California Gas (SCG) commissioned the evaluation. The California Public Utilities Commission Energy Division also assisted in the commissioning and management of this evaluation.



The evaluation team was led by ECONorthwest, with extensive analytical and data collection assistance provided by West Hill Energy & Computing, Wirtshafter Associates, Michaels Engineering, Quantum Market Research, and John Stevenson from the University of Wisconsin Survey Research Center.		\\sce\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\LIEE Final 2009 Impact Eval Report 061611.docx

		351						Energy Efficiency Policy Manual-Version 5		California Public Utilities Commission. (2013). Energy Efficiency Policy Manual-Version 5		This document presents the California Public Utilities Commission’s (Commission) policy rules and related reference documents for the administration, oversight, and evaluation of energy efficiency programs funded by ratepayers in California. The purpose of the Energy Efficiency Policy Manual is to provide the most up to date list of the rules established by Commission Decisions and Resolutions that govern the administration of energy efficiency programs. This manual enumerates standing Commission directives that continue to apply to the current portfolio even as subsequent decisions supersede past directives. Version 5.0 shall apply to all energy efficiency activities commencing in program year (PY) 2013 and beyond.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\CPUC Policy Manual\Energy Efficiency Policy Manual-Version 5.pdf

		352						Improving Compressed Air System Performance: A Sourcebook for Industry		Lawrence Berkeley National Laboratory, and Resource Dynamics Corporation. "Improving Compressed Air System Performance: A Sourcebook for Industry." Compressed Air Challenge Publications (U.S. Department of Energy) DOE/GO-102003-1822 (2003): 36.		This sourcebook is designed to provide compressed air system users with a reference that outlines opportunities for system performance improvements. It is not

intended to be a comprehensive technical text on improving compressed air systems, but rather a document that makes compressed air system users aware

of the performance improvement potential, details some of the significant opportunities, and directs users to additional sources of assistance.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Industrial Process\Air Compressors\compressed_air_sourcebook.pdf

		353						UI and CL&P Program Savings Documentation for 2011 Program Year		The United Illuminating Company, and Connecticut Light & Power Company. "UI and CL&P Program Savings Documentation for 2011 Program Year." (2011): 236.		This manual provides detailed, comprehensive documentation of all claimed resource costs and savings corresponding to the Energy Efficiency Fund program and individual C&LM technologies. This Program Savings Documentation (“PSD”) manual fulfills the DPUC’s requirement to develop a Technical Reference Manual (Docket NO. 03-11-01PH02, DPUC Review of CL&P and UI Conservation and Load Management Plan for Year 2004 – Phase II, July 28, 2004). The savings calculations detailed in this document are used by The Connecticut Light and Power Company, The United Illuminating Company, Yankee Gas Services Company, Connecticut Natural Gas Corporation and The Southern Connecticut Gas Company, hereinafter referred to as the “Companies”.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Industrial Process\Air Compressors\UI and CL&P Savings Documentation 2011 (used for air compressor EUL).pdf

		354						Electric Motor Efficiency under Variable Frequencies and Loads		Burt, Charles, Xianshu Piao, Franklin Gaudi, Bryan Busch, and NFN Taufik. "Electric Motor Efficiency under Variable Frequencies and Loads." Irrigation Training and Research Center Report No. R 06-004 (2006): 18. Web.		The primary research objective of this study was to determine motor efficiencies under varying speeds (induced by a VFD controller) and loads. A broader objective was to provide sufficient information to designers and economists so that they could estimate total pumping plant power usage with a VFD-controlled installation. Motors were tested with VFDs as well as across-the-line. This study found that, on the average, the relative efficiency of the electrical system with a VFD may be about 8% lower than the relative efficiency of a properly designed, full-load across-the-line system.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Industrial Process\Air Compressors\r06004.pdf

		355						2013 Building Energy Efficiency Standards for Residential and Nonresidential Buildings (Title 24)		California Energy Commission. "2013 Building Energy Efficiency Standards for Residential and Nonresidential Buildings (Title 24)." CEC‐400‐2012‐004-CMF-REV2 (2013).		The 2013 Building Energy Efficiency Standards focus on several key areas to improve the energy efficiency of newly constructed buildings and additions and alterations to existing buildings, and include requirements that will enable both demand reductions during critical peak periods and future solar electric and thermal system installations.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\CEC-400-2012-004-CMF-REV2.pdf

		356						2012 Appliance Efficiency Regulations (Title 20)		California Energy Commission. "2012 Appliance Efficiency Regulations (Title 20)." CEC-400-2012-019-CMF (2012).		The Appliance Efficiency Regulations include standards for both federally regulated appliances and non-federally regulated appliances. Twenty-three categories of appliances are included in the scope of these regulations. The standards within these regulations apply to appliances that are sold or offered for sale in California, except those sold wholesale in California for final retail sale outside the state and those designed and sold exclusively for use in recreational vehicles or other mobile equipment.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 20\CEC-400-2012-019-CMF.pdf

		357						NEMA Premium Product Scope and Nominal Efficiency Levels		National Electrical Manufacturers Association. "NEMA Premium Product Scope and Nominal Efficiency Levels." (2006).		The NEMA Premium™ efficiency electric motor program scope is single-speed, polyphase, 1-500 horsepower, 2, 4, and 6 pole, squirrel cage induction motors, NEMA Design A or B, continuous rated. Products must meet or exceed the nominal energy efficiency levels presented.

The NEMA Premium™ efficiency levels are contained in NEMA Standards Publication

MG 1- 2006, in Tables 12-12 and 12-13, respectively.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Motors\Premium Efficiency\NEMAEfficiency.pdf

		358						RSMeans Electrical Cost Data 2012		RSMeans Engineering. RSMeans Electrical Cost Data 2012. 35th Annual Edition: Robert S Means, 2011. Print.		This is a resource for anyone involved with the installation, planning and maintenance of electrical equipment and systems, with the latest costs for accurate electrical estimating. RSMeans Electrical Cost Data 2012 contains the latest electrical components and materials, wit extensive estimating reference tables.

		359						2013 Nonresidential Compliance Manual for the 2013 Building Energy Efficiency Standards (Title 24)		California Energy Commission. "2013 Nonresidential Compliance Manual for the 2013 Building Energy Efficiency Standards (Title 24)." CEC‐400‐2013‐002-CMF (2013).		This manual is designed to help owners, designers, builders, inspectors, examiners, and energy consultants comply with and enforce California’s energy efficiency standards for nonresidential buildings. Written as both a reference and an instructional guide, this manual can be helpful for anyone that is directly or indirectly involved in the design and construction of energy efficient nonresidential buildings.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Title 24\CEC-400-2013-002-CMF.pdf

		360						Furnace Blower Electricity National and Regional Savings Potential		"Lawrence Berkeley National Laboratory." Furnace Blower Electricity: National and Regional Savings Potential [eScholarship]. Lawrence Berkeley National Laboratory, 20 Aug. 2008. Web. 03 Mar. 2014.		Currently, total electricity consumption of furnaces is unregulated, tested at laboratory conditions using the DOE test procedure, and is reported in the GAMA directory as varying from 76 kWh/year to 1,953 kWh/year. Furnace blowers account for about 80percent of the total furnace electricity consumption and are primarily used to distribute warm air throughout the home during furnace operation as well as distribute cold air during air conditioning operation. Yet the furnace test procedure does not provide a means to calculate the electricity consumption during cooling operation or standby, which account for a large fraction of the total electricity consumption. Furthermore, blower electricity consumption is strongly affected by static pressure. Field data shows that static pressure in the house distribution ducts varies widely and that the static pressure used in the test procedure as well as the calculated fan power is not representative of actual field

installations. Therefore, accurate determination of the blower electricity consumption is important to address electricity consumption of furnaces and air conditioners. This paper compares the potential regional and national energy savings of two-stage brushless permanent magnet (BPM) blower motors (the blower design option with the most potential savings that is currently available in the market) to single-stage permanent split capacitor (PSC) blower motors (the most common blower design option). Computer models were used to generate the heating and cooling loads for typical homes in 16 different climates which represent houses throughout the United States. The results show that the potential savings of using BPM motors vary by region and house characteristics, and are very strongly tied to improving house distribution ducts. Savings decrease dramatically with increased duct pressure. Cold climate locations will see savings even in the

high static pressure duct situations, while warm climate locations will see less savings overall and negative savings in the high static pressure duct situations. Moderate climate locations will see little or no savings.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Fans (Standalone)\Furnace Blower Electricity National and Regional Savings Potential.pdf

		361						Opportunities for Energy Savings in the Residential and Commercial Sectors with High-Efficiency Electric Motors		Little, Arthur D. Opportunities for Energy Savings in the Residential and Commercial Sectors with High-Efficiency Electric Motors (1999): 3-22--25. Web.		Indoor Air Blowers in Forced Draft Heating and Air Conditioning Systems 

As discussed in the preceding subsection, indoor blowers are used to force cooled or heated air through ductwork, for central air conditioning and for heating from a variety of sources. The indoor blower imparts sufficient static pressure to overcome the pressure losses in the system. These losses consist of the pressure losses through the furnace core, the air filter, the evaporator coil, the supply air ducts and diffusers, and the return air path (separate ductwork or through the conditioned space). Basically, it is a system of fixed flow resistances, with the individual pressure drops being proportional to the square of the flow rate and the air moving power being proportional to the cube of the flow rate.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Fans (Standalone)\Opportunities for Energy Savings in the Residential and Commercial Sectors with High-Efficiency.doc

		362						Heat Pump Life Revisited		ASHRAE Transactions, vol. 108, pt. 2		A series of studies of heat pump service life were performed in the early- to mid-1980s, beginning with a survey in Alabama in 1984 (Lovvorn and Hiller 1985; Pientka 1987; Bucher et al. 1990; Lovvorn and Hiller 1987). The current paper describes results of a follow-up heat pump life survey performed in Alabama in 1997, some 13 years after the original study. This follow-up survey was performed more than ten years after the original work, so equipment survival curves could be reexamined after a greater number of units had been replaced. Major findings of the current study include the following: 



1.Median heat pump service life in Alabama is approximately 20.5 years, which is nearly the same as in the 1984 study.

2.Average age at replacement of units that had been replaced increased to 18.2 years, up from 13.5 years in the 1984 study"this increase was expected because a greater number of units have now been replaced and the survey population age has increased.

3.Approximately 63% of units removed from service were still operational, up from slightly less than 50% in the 1984 study.

4.Approximately 90% of sites still had heat pumps.

Citation: ASHRAE Transactions, vol. 108, pt. 2		http://www.techstreet.com/products/1711321

		363						Furnace Fan Watt Draw and Air Flow in Cooling and Air Distribution Modes				Central system air handler (furnace, heat pump, combined hydronic system etc)

fans consume large amounts of electricity both on and off peak in meeting new

home heating and cooling loads. This energy consumption is much larger than

assumed in the system efficiency rating (SEER, EER) because inefficient

California new home duct systems require more fan power and allow less air

flow than assumed in the ratings. These systems use even more peak and annual

electricity when used hourly to circulate ventilation air. This proposed

prescriptive requirement requires builders to improve air handler fan and air

conditioner efficiency by improving their duct systems and/or installing higher

efficiency air handlers.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Fans (Standalone)\Furnace Fan Watt Draw and Air Flow.pdf

		364						Wisconsin Field Study		Energy Center of Wisconsin. "Elctricity Use by New Furnaces." (n.d.): n. pag. Web.		Field tests and monitoring of 31 new Wisconsin furnaces showed that multi-stage furnaces with electronically commutated blower motors (ECMs) use significantly less electricity than conventional new condensing furnaces, especially when operated in year-round continuous-fan mode. The data suggest that a typical Wisconsin home will save about 465 kWh of electricity per year for heating and cooling operation, with the median ECM furnace using about half the electricity per therm for heating compared to the median non-ECM furnace. These savings increase significantly to more than 3,000 kWh when continuous-fan operation is included. Electricity use for heating operation was higher on average than standard rating data would indicate for ECM furnaces; this is most likely due to generally higher static pressures encountered in the field compared to rating test conditions. The study suggests

that there are opportunities to further reduce electricity use by ECM furnaces through careful attention to filter static pressure drop. In addition, several ECM furnaces were found to be field configured for continuous-fan airflow well

above the factory defaults; fan-only savings would be mitigated or non-existent in homes where this occurs. The ECM furnaces with two-stage heating capability typically operated more than 80 percent of the time at the low stage, with high-fire mainly invoked for setback recovery—but two sites operated mostly in high-fire. The study showed that most of the furnaces were oversized to the point that low-fire operation alone could meet design heating loads for the homes; setback recovery appears more to be the limiting factor in heating system sizing.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Fans (Standalone)\Wisconsin Field Study.pdf

		365						RSMeans Mechanical Cost Data 2002		RSMeans Engineering. RSMeans Mechanical Cost Data 2002		This is a resource for anyone involved with the installation, planning and maintenance of electrical equipment and systems, with the latest costs for accurate mechanical estimating. RSMeans Mechanical Cost Data 2002 contains the latest mechanical components and materials, wit extensive estimating reference tables.

		366						New High Efficiency Concept 3 Motor Specification Sheet				New High Efficiency Concept 3 Motor Specification Sheet		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Fans (Standalone)\Concept 3 Spec Sheet.pdf

		367						WORKPAPER DISPOSITION FOR

Residential HVAC Quality Maintenance

California Public Utilities Commission, Energy Division		WORKPAPER DISPOSITION FOR Residential HVAC Quality Maintenance, California Public Utilities Commission, Energy Division, May 2, 2013		Pursuant to Decision (D.) 12-11-015 OP 44, Commission staff selected a subset of the IOU workpapers posted above for review by March 1, 2013.  Links to each review disposition for the workpapers selected for review by March 1, 2013 are provided below. Workpapers not included in the dispositions below were not subject to the March 1, 2013 review. The values resulting from the dispositions below combined with the above workpapers constitute the finalized non-DEER measure ex ante values for the 2013-2014 energy efficiency portfolios. Commission staff will complete the process of combining the review dispositions with the IOU workpapers and publish the complete set of non-DEER ex ante values here at a later date. Future reviews or additions to the set of non-DEER ex ante values are subject to the procedures in D.10‑12‑054, as modified by D.11‑07‑030 and D.12‑05‑015. A full inventory of the above workpapers including the identification of those subject to disposition below is available in this workbook: 2013-2014_Workpaper-Inventory-and-Review-List-v2.xlsx. - updated 5 November 2013



Note on use of DEER in the development of non-DEER workpapers: D.12-05-015, OP 143 states that the IOUs "shall utilize Database for Energy Efficient Resources (DEER) assumptions, methods, and data in the development of non-DEER values whenever appropriate, and shall follow Commission Staff direction relating to the determination of appropriate application of DEER to non-DEER values". During the review of the 2013-2014 non-DEER workpapers Commission staff noticed that several workpapers utilize out-of-date DEER values (such as updated DEER2008 values), incorrect DEER values (such as the use of the new measure default NTG rather than the appropriate more than two year old offering measure default value), or proposed replacements for DEER UES values. The IOUs are reminded that any such inappropriate replacement or incorrect choice of DEER values is not approved for those workpapers above which were not a subject to this March 1, 2013 review. Additionally, incorrect use of DEER values was seen in the 2013-2014 planning E3 calculators. One example is the E3 calculators often contained the hard-to-reach NTG default value for standard third party or direct install activities. The use of incorrect and inappropriate DEER values or replacement of DEER values is not approved and shall be corrected when identified during the Commission staff claims review process.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Decisions\2013_2014_ResHVACQMWorkpaperDisposition_2May2013.docx

		368						EERE-2011-BT-STD-0011, 76FR37497		RIN 1904–AC06, Vol. 76, No. 123 Federal Register (2011). Print.		The Energy Policy and Conservation Act of 1975 (EPCA), as amended, prescribes energy conservation standards for various consumer products and certain commercial and industrial equipment, including residential furnaces and residential central air conditioners and heat pumps. EPCA also requires the U.S. Department of Energy (DOE) to determine whether more-stringent, amended standards for these products would be technologically feasible and economically justified, and would save a significant amount of energy. In this direct final rule, DOE adopts amended energy conservation standards for residential furnaces and for residential central air conditioners and heat pumps. A notice of proposed rulemaking that proposes identical energy efficiency standards is published elsewhere in this issue of theFederal Register. If DOE receives adverse comment and determines that such comment may provide a reasonable basis for withdrawing the direct final rule, this final rule will be withdrawn, and DOE will proceed with the proposed rule.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Code\Federal\EERE-2011-BT-STD-0011-0001.pdf

		369						Statewide Residential and Commercial Upstream HVAC Verification

Service Provider Program, HVAC PAG Presentation		Robert Mowris & Associates, Statewide Residential and Commercial Upstream HVAC Verification

Service Provider Program, HVAC PAG Presentation, March 29, 2005		Limitations of Equipment Rebates

􀂃Upstream HVAC Equipment Rebate Programs offer incentives for distributors to stock and sell high efficiency air conditioning units.

􀂃With new 13-SEER Federal Standards high efficiency 14 and 15 SEER units only save 5-13% compared to 13-SEER. Residential and Commercial equipment savings are reduced by improper installation.

􀂃Upstream HVAC Programs have an estimated TRC of 1.5 ±0.2 and significant lost opportunities for quality installations.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\Statewide Res and Com Upstream HVAC PAG Presentation.pdf

		370						Energy Savings Potential From Addressing Residentail Air Conditioner and Heat Pump Installation Problems		Neme, Chris, John Proctor, and Steve Nadel. Energy Savings Potential From Addressing Residentail Air Conditioner and Heat Pump Installation Problems. N.p.. Web. February 1999. <Http://aceee.org Report Number A992>.		This report summarized the results of dozens of studies that both documented typical installation practices and assessed the benefits from improved practices. The report demonstrates that improved residential electric HVAC installation practices could save an average of 24% of energy use in existing homes and 35% in new construction. Http://aceee.org Report Number A992		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\NESP_ACEEE_Study 1999.pdf

		371						Residential and Small Commerc ial HVAC Potential, Program Advisory Group		John Proctor, PE, Residential and Small Commerc ial HVAC Potential, Program Advisory Group, March

29,2005		John Proctor, PE, Residential and Small Commerc ial HVAC Potential, Program Advisory Group, March

29,2005		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\HVAC\Other\SCE2507COMPREHENSIVEHVAC.pdf

		372						Statewide Investor Owned Utilities Ceiling Fan Study - Final Report		RLW Analytics. September 20, 2002. Statewide Investor Owned Utilities Ceiling Fan Study - Final Report		This is the California Statewide Ceiling Fan Study final report. The California Statewide Ceiling Fan Study is the result of California’s Investor Owned (IOU) utilities and other industry stakeholders’ quest to understand the operational characteristics of residential ceiling fans. In particular, this project studied ceiling fan motor run time and ceiling fan lighting run time. This was accomplished through long term monitoring of ceiling fan motors and lighting using a representative sample of ceiling fans and extrapolating the results back to the statewide population.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\EM&V\Other\Statewide IOU Ceiling Fan Study Final Report.pdf

		373						Lighting Controls Savings Memo HMG		HMG. May 5, 2010. Lighting Controls Savings Memo HMG		The goal of Phase 1 is to create initial estimates of percentage savings for lighting control types (both singly and in combination) in a variety of office space types, based on currently available research.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\em&v\other\20100505_Lighting Controls Savings_Memo_HMG.pdf

		374						2011 CA Building Energy Efficiency Standards: Requirements for Controllable Lighting		Doug Avery. March 21, 2011. 2011 CA Building Energy Efficiency Standards: Requirements for Controllable Lighting		Therefore, this CASE report proposes the adoption of mandatory requirements for controllable light sources. It is anticipated that mandating controllable lighting will further accelerate the ongoing market transformation, continuing to reduce the cost of this technology.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\em&V\other\Requirements for Controllable Lighting 2011 CA Building EE Standards.pdf

		375						Evaluation of Energy-Efficiency Standards for Room Air Conditioners in the US		Lekov, Alex, Victor Franco, and Steve Meyers. "Evaluation of Energy-Efficiency Standards for Room Air Conditioners in the US." Open Journal of Energy Efficiency. 1 (2012): 9-20. Web. 12 Mar. 2014.		This article describes an analysis of the energy and economic impacts of possible energy efficiency standards for room air conditioners on both U.S. consumers and the nation as a whole.		http://eetd.lbl.gov/sites/all/files/evaluation_of_energy-efficiency_standards_for_room_air_conditioners_in_the_us.pdf

		376						ENERGY STAR Program Requirements for Audio/Video		Energy Star Program Requirements - Product Specification for Audio/Video – Eligibility Criteria Version 3.0

http://www.energystar.gov/index.cfm?c=revisions.audio_video_spec (Accessed 2/25/14)		This is Version 3.0 product specification for ENERGY STAR qualiified Audio/Video products. A product shall meet all of the identified criteria if it is to earn the ENERGY STAR.		http://www.energystar.gov/index.cfm?c=revisions.audio_video_spec

		377						ENERGY STAR Consumer Electronics Calculator		Savings Calculator for ENERGY STAR Qualified Consumer Electronics

http://www.energystar.gov/index.cfm?c=bulk_purchasing.bus_purchasing  (Accessed 2/25/14)		This calculator was developed by U.S. EPA and DOE to estimate the energy consumption and operating costs of consumer electronics and the savings with ENERGY STAR. New ENERGY STAR  qualified products are compared to the average available non-qualified new products. Actual savings may vary based on use and other factors.



EUL for audio/video equipment is 3 years in the calculator, which references "Appliance Magazine, 31st Annual Portrail of the U.S. Appliance Industry, 2008"		http://www.energystar.gov/index.cfm?c=bulk_purchasing.bus_purchasing

		378						ENERGY STAR Certified Audio/Video		ENERGY STAR Certified Audio/Video

	http://www.energystar.gov/productfinder/product/certified-audio-video/results (Accessed 2/25/14)		ES Website which includes a list of ENERGY STAR qualified products		http://www.energystar.gov/productfinder/product/certified-audio-video/results

		379						The Energy Star Label: A Summary of Product Labeling Objectives and Guiding Principals		The Energy Star Label: A Summary of Product Labeling Objectives and Guiding Principals. 

Http://www.energystar.gov/ia/partners/prod_development/downloads/guiding_princip.pdf (Accessed 2/25/2014)		This summary document provides an overview of the key principles that guide the US Environmental Protection Agency (EPA) and the US Department of Energy (DOE) when first determining which product categories will be covered by the ENERGY STAR label and then developing and revising the corresponding performance specifications.		http://www.energystar.gov/ia/partners/prod_development/downloads/guiding_princip.pdf

		380						U.S. Residential Miscellaneous Electric Loads Electricity Consumption		Roth, Kurt, Kurtis Mckenney, Chris Paetsch, and Ratcharit Ponoum. "U.S. Residential Miscellaneous Electric Loads Electricity Consumption." 2008 ACEEE Summer Study on Energy Efficiency in Buildings. 9 (2008): 258-269. Print		Miscellaneous electric loads (MELs) comprise a wide range of devices, ranging from

consumer electronics and portable lighting to electric kitchen equipment and ceiling fans. Together, MELs consume more electricity than any other residential end

use. Televisions and set-top boxes (25%), portable and outdoor lighting (17%), and PCs (12%, including monitors and peripherals) account for more than half of residential MEL energy consumption.

		381						Lighting Energy Savings Opportunities in Hotel Guestrooms: Results from a Research Study at the Redondo Beach Crowne Plaza		Siminovitch, Michael, Erik Page, and Ernest Orlando Lawrence Berkeley National Laboratory (LBNL). "Lighting Energy Savings Opportunities in Hotel Guestrooms: Results from a Research Study at the Redondo Beach Crowne Plaza." LBNL-4448, L-217 (1999).		A study was conducted by LBNL/DOE in order to better understand the lighting usage and energy consumption patterns in typical hotel guestrooms. This involved a multiphase research, development and demonstration program. This program started with the identification and characterization of common lighting technologies in hotel guestrooms and ended in the measurement and monitoring of newly developed and existing technologies at a hotel test site. Emphasis was placed on determining where lighting energy was being used by guests and identifying the savings potentials that energy efficient technologies could present. Initial data indicates that compact fluorescent lamps (CFLs) and occupancy sensors offer significant energy savings potentials in hotel guestrooms.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\Controls\Lighting Energy Savings Opportunities in Hotel Guestrooms - LBNL 44448.pdf

		382						Appendix B: Table of Standard Fixture Wattages and Sample Lighting Table		Southern California Edison, Pacific Gas & Electric, and San Diego Gas & Electric. “2013-14 Statewide Customized Retrofit Offering Procedures Manual for Business, Appendix B Table of Standard Fixture Wattage and Samples Lighting Table." (2013).		Contains fixture codes, lamp codes, ballast types, nominal wattage per lamp, number of lamps per fixture, fixture descriptions, and kW/fixture.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\Other\App B Standard Fixture Watts.pdf

		383						Occupancy Sensor Nightlight Wall Switch for Hotel Guest Room Bathrooms		Campoy, Leonel, and Southern California Edison Design & Engineering Services. "Occupancy Sensor Nightlight Wall Switch for Hotel Guest Room Bathrooms." ET 04.06 Final Report (2009): 12-13.		This Emerging Technology Assessment project found that wall switches with a built-in occupancy sensor and nightlight significantly reduces the lighting usage in hotel guest room bathrooms. For example, the assessment’s field tests found that the measure reduced the frequency of long bathroom lighting turn-on periods, greater than 2.5 hours, by 72 percent. The data analysis found that long turn-on periods averaged seven hours before the measure installation. After the measure installation, the long turn-on periods averaged 4.3 hours, a reduction of 38.7 percent.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Lighting\Controls

		384						Workpaper Disposition for Lighting Occupancy Sensor Controls		California Public Utilities Commission, Energy Division. Workpaper Disposition for Lighting Occupancy Sensor Controls. 6 Sept. 2013.		Workpaper Disposition for Lighting Occupancy Sensor Controls, affecting SCE13LG076, SCE13LG025, SCE13LG107, and SCE13LG020		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\DEER\DEER 2014\2013-2014_LightingControl_Disposition-6Sep2013.docx

		385						Workpaper Disposition for Lighting Retrofits		California Public Utilities Commission, Energy Division. Workpaper Disposition for Lighting Retrofits. 14 Dec. 2013.		Workpaper Disposition for Lighting Occupancy Sensor Controls, affecting SCE13LG046, SCE13LG086, SCE13LG087, SCE13LG071, SCE13LG085, SCE13LG097, SCE13LG103, SCE13LG105, SCE13LG106, SCE13LG108, SCE13LG109		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\DEER\DEER 2014\2013-2014_LightingRetrofit_Disposition-14December2013.docx

		386						DEER2014 CODES AND STANDARDS UPDATE FOR THE 2013-14 CYCLE		CPUC, . "DEER2014 - Codes and Standards Update for the 2013-14 Cycle." (2013): n. page. Web. 20 Mar. 2014.		The DEER2014 update includes required Codes and Standards changes that become effective in 2014 and will be applied to the 2013-14 portfolio cycle. The Codes and Standards updates that are most significant to the DEER include the California Title 20 Appliance Efficiency Regulations, the California Title 24 Building Energy Efficiency Standards, and the United States Codes of Federal Regulations.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Regulatory\DEER\DEER 2014\DEER2014 C&S update 11-25-13.pdf

		387						Cycling Refrigerated Compressed Air Dryers - RFC and DVF Series				Donaldson AirCel Catalog		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Industrial Process\Air Compressors\Cycling Refrigerated Compressed Air Dryers.pdf

		388						AIRMaster+		http://www1.eere.energy.gov/manufacturing/tech_assistance/software_airmaster.html		AIRMaster+ is a free online software tool that helps users analyze energy use and savings opportunities in industrial compressed air systems. Use AIRMaster+ to baseline existing and model future system operations improvements, and evaluate energy and dollar savings from many energy efficiency measures. AIRMaster+ provides a systematic approach to assessing compressed air systems, analyzing collected data, and reporting results.



The AIRMaster+ LogTool is a companion tool to AIRMaster+ that helps industrial users determine the operating dynamics of a compressed system. Use the LogTool first to gather critical data in preparation for AIRMaster+. Then, input that data into AIRMaster+ to model existing and future compressed air system upgrades.

		389						Small Compressed Air Market Assessment		The CADMUS Group Inc., . "Assessment of the Market for Compressed Air Efficiency Services ." (2008): n. page. Print.		This market assessment, commissioned by the Energy Trust of Oregon in partnership with Bonneville Power Administration, PacifiCorp and Idaho Power Company, is intended to characterize the market for small industrial compressed air systems in the Pacific Northwest state of Idaho, Washington, Montana, and Oregon.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Industrial Process\Air Compressors\Small Compressed Air Market Assessment.pdf

		390						Assessment of the Market for Compressed Air Efficiency Services		XENERGY, . United States. Department of Energy. Assessment of the Market for Compressed Air Efficiency Services (DOE Publication GO-102001-1197) . 2001. Web. <http://www1.eere.energy.gov/manufacturing/tech_deployment/compressed_air_ma.html>.		The objective of this report is to provide a comprehensive and balanced view of the market for engineering and consulting services to improve the energy efficiency of plant compressed air systems.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Industrial Process\Air Compressors\Assessment of the market for compressed air efficiency services.pdf

		391						Compressed Air Systems Market Assessment In the Public Service Electric and Gas Service Territory		Aspen Systems Corporation, . "Compressed Air Systems Market Assessment." (2001): n. page. Print.		This market assessment lays a foundation for Public Service Electric and Gas (PSE&G) to develop strategies to improve the efficiency of industrial compressed air systems in the region by:

(1) Characterizing the industrial end-user market regarding compressed air equipment, usage, and management capability;

(2) Describing the market structure and delivery system, including market barriers;

(3) Establishing metrics and a baseline that describe typical current market and end-user practices related to compressed air system efficiency; and

(4) Suggesting possible strategies for overcoming barriers, achieving energy savings, and market transformation.		\\sce.eix.com\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Industrial Process\Air Compressors\Compressed Air Systems Market Assessment.pdf

		392						REFRIGERATED VENDING MACHINES - Overlooked Devices Hold Opportunities for

Efficiency, New Services - E Source Tech Update TU-96-7		Houghton, David PE (1996). Refrigerated Vending Machines - Overlooked Devices Hold Opportunities for Efficiency, New Services. E Source Tech Update, TU-96-7		Beverage vending machines are an unusual—and overlooked—class of equipment that offers significant potential improvements in energy efficiency, as well as possible load management opportunities. Beverage machines draw nearly one kilowatt of peak power, consume about 7 to 12 kWh per day (costing $200 to $500 per year), and increase space cooling loads. The easiest target for efficiency improvement is lighting upgrades, which can yield paybacks of less than one year.

Communications systems now being developed could significantly improve the servicing of these machines by making information about stocking, cash flow, merchandising, and machine maintenance readily available to vending operators. Utilities can potentially leverage their investments in communications systems by leasing air time to the operators of these systems, or by forming partnerships to offer complete vending information services.		\\sce\workgroup\CSBU5\Energy Efficiency\Engineering, Planning and Quality Assurance\Engineering\References\Technologies\Controls\Occupancy Sensor\TU9607.pdf

		393						Code of Federal Regulations Title 10 - Energy		Code of Federal Regulations Title 10 - Energy		Electronic Code of Federal Regulations		http://www.ecfr.gov/cgi-bin/text-idx?SID=62ed7b7e996a0e19ef46e9820f1c99e5&tpl=/ecfrbrowse/Title10/10tab_02.tpl






